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MAGAZINE OF FLUID POWER 


AN INDUSTRIAL PUBLISHING CORPORATION MAGAZINE 


For Advance Information about 
THE 1957 HYDRAULICS CONFERENCE 
see pages 30-32 





SPECIFICALLY ENGINEERED 
..- NEVER MERELY ADAPTED 
.. + FOR EACH PARTICULAR 


HANSEN ree oF arrticarion 


QUICK-CONNECTIVE COUPLINGS 
For Pneumatic or Hydraulic Line Service 
Regardless of whether your particular application 


requires One-Way Shut-Off, Two-Way Shut-Off, or 
Straight-Through Couplings—or Couplings for 
special service on fluid lines carrying oxygen, 
acetylene, gasoline, steam, etc.—you can always select 
a Hansen Coupling specifically engineered 

for your requirements. ONE-WAY SHUT-OFF 
As the result of years of experience with fluid line 
layouts in thousands of plants, each type of 

Hansen Coupling is carefully designed to incorporate 
the specific features needed for the job it 

is intended to do. 








The next time you plan to alter or install a fluid 
line hook-up, make use of the know-how 

of your nearest Hansen representative. You'll find 
him a real help in getting exactly the 

Couplings you need to do the job. 


Write for the Hansen Catalog 





Here's an always ready reference when you 

want information on Couplings in a hurry. Lists complete 
range of sizes and types of Hansen 

Quick-Connective Couplings. Write for your copy. 


Representatives in Principal Cities 





STRAIGHT-THROUGH COUPLING 





SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN | MANUFACTURING COMPANY 


Se ee na CLEVELAND 11, OHIO 
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There is a complete line 
of Hanna Cylinders to suit 
all requirements of size 
and mounting .. . in ca- 
pacities up to 250 psi for 
low pressure air or hy- 
draulic operation, and up 
to 1500 psi hydraulic. 


for Dependable Fluid Power 


and Reliable Controls HANNA 
VALVES 


Designed to assure most 
efticient control, there 
are many types and sizes 
of Hanna Valves avail- 
able for hand, foot and 
electric operation, for au- 
tomatic, remote and speed 
controls. 


It may not take over half a century to design “standard” Hanna cylinder or valve to suit 
and build a superior line of cylinders and valves your “special” jobs. 
. . . but the experience a company compounds __e A plant engineering staff that backs a nation- 
in that time surely helps. Hanna has that wide regional engineering-sales organization to 
background, help you quickly os difficult problems—and 
: - to follow through on all your “‘needed now” 
og nat doce it mean to You, today —in terme Tequirementa, Many Hasina Representatives 
, ; nd k the standard sizes and types of H 
these important things: stoc ypes — 
: Products—the Hanna Plant, of course, does, too. 
+ Products designed and manufactured to the Whether you need cylinders and controls for 
very highest standards of performance...  quyinment that is for resale, or for your own 
not built down to a price—although they are jant use . . . call or write your Hanna Repre- 
competitive, sentative (see classified telephone directory or 
« A line so complete that you can specify a | Thomas’ Register) or write us direct. 


a 
Hanna Engineering Works 
~ HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES 
1741 Elston Avenue, Chicago 22, Illinois 
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~NEW, | 
LOW-COST ‘* 
RUBBER 
PROCESS 
FOR 





required in de- Bellows for engineering prototype Prototype covering element impos- O-ring that was required in 
ment project. Tooling cost for dimensional or installational sible to produce in one piece by limited quantity. Tooling cost 
yy standard methods: $2900; check in a mock-up assembly. any other method Tooling by standard methods: $65; by 
y KOTOKAST: $450. Tooling cost by standard meth- cost by KOTOKAST: $29.00 KOTOKAST: $15. 
ods: $280 plus charge for each 
engineering change. Cost by 
KOTOKAST:; $15 plus $8 for 


each change. 


KOTOKAST offers you prototypes as low as Yo standar 


Now, you can obtain time saving and inexpensive prototype parts (rubber or plastic) for product 
development. The newly developed KOTOKAST process eliminates expensive molds in rubber fabrication. 
In addition, most parts that would be economically impractical or physically impossible to 
produce by regular techniques can be readily manufactured by KOTOKAST. 
e Up to 90% savings—KOTOKAST requires minimum tooling costs. 
© Broad range of sizes and shapes; variety of materials —KOTOKAST has almost limitless possibilities. 
© Complete laboratory facilitiee—_KOTOKAST is a development of Minnesota Rubber & Gasket Co. Complete 
engineering facilities and a full technical staff are at your disposal. 
New FREE folder offers details—KOTOKAST production is outlined in a new, illustrated folder. 
Write for your copy today. Write also if you would like an estimate or specific product information. 


KOTOKAST is a Trademark of Minnesota Rubber & Gasket Co. 


MINNESOTA RUBBER AND GASKET COMPANY 
3630 Wooddale Avenue, Minneapolis 16, Minnesota, Phone WEst 9-6781 

Affiliated Operating Divisions: Minnesota Silicone Rubber Co. * Minnesota Rainbow Rubber Co. 

Dept. 1/4 Minnesota Lotex Rubber Co. * A-P-D Co.—Research Div. 


Circle 105 on Reader Service Card APPLIED HYDRAULICS 





* + 
ae I e Vy ra u f Cc 5 Volume 10/Number 9 


SEPTEMBER 1957 


PNEUMATICS ROTARY AIR MOTORS 


. . « their selections and applications 
By Keith A. Carlson 


AIR-POWERED TOOLING 
. for a drill press 


PRODUCT SIMPLE HYDRAULIC CUSHION 
DEVELOPMENT . . . safely stops grinder table 
By Joseph L. Pogg 


ggzie 


ACCUMULATOR TEST PROCEDURE 
. to evaluate reliability 


FIRE-RESISTANT HYDRAULIC FLUIDS 
. . « Part 4—Pure Phosphate Ester 
By W. D. Matthews 


CIRCUIT CYLINDER SYNCHRONIZATION 
ANALYSIS 


. . . using accumulators for position detection 
By Robert E. Raymond 
CONTROL OF NUCLEAR REACTOR RODS 
. . . with an integral hydraulic servo 
By A. Richter 


FLOW CONTROL VALVES AND FEED CIRCUITS 
By Peter Coffaro 


HYDRAULICS HOISTS TEXAS TOWERS 
By Leroy Nixon and G. R. Pittman 


HYDRAULIC STABILIZING SYSTEM 


. gives smooth sailing in rough seas 
By R. N. Cronemeyer 


PRODUCTION & WAYS TO USE AIR AND OIL 
MACHINERY . . . to improve production 


By Thomas Baxter 


CRITICAL THREAD ROLLING FEED RATE 


. . . accurately controlled by hydraulics 
By Ralph R. Holt 


REMOTE SERVO CONTROL OF 4-WAY VALVE 
.. . through flexible cable 
By E. L. Elliott and Bill Morris 


MOBILE rrulpD MOTORS DRIVE CUTTERS 
EQUIPMENT 


. on a weed mower 


AVIATION wicH-PRESSURE COMPRESSORS 
SECTION 


. . . using bladder-type accumulators 
By Larry Winston 


AIRCRAFT HOSE 
. cure date and age control 





BROOKS LEADERSHIP 


achieved by design 


NOW... 


new standardization 
permits 


of BROOKS ROTAMETERS 


A new interchangeable float 
Brooks 


new simplicity and 


design developed by 
brings 
practicality to rotameter in- 
strumentation. 

Now you can use the same 
basic metering float for flow in- 
dication transmission 
alarm signalling. 

Now you can reduce spare 
part inventories and still have 
broad coverage for a variety of 
flow ranges and applications. 

And now you can have one- 
Brooks 


rotameter models from delivery 


day shipment of most 


points conveniently located 
throughout the country. 

If you'd like 
mation on this important 
achievement by Brooks, 
for Bulletin 110. 


more infor- 
new 
design 


send today 
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Useful Literature / 


NEW ANCHOR FLANCO 
CATALOG ANNOUNCED 
A new Anchor Catalog, No 
been issued that covers Anchor patented 
FLANCO Hydraulic Hose Assemblies for 
use with the Anchor FLANCO 4-Bolt, Split 
Flange “O-Ring Head Couplings 


101, has just 


This patented “O-Ring Head Coupling 
incorporates a leak-proof “O-Ring seal 
that eliminates the need for pipe threading, 
With it 
connections can be made to valve and pump 
bosses without wedging by tapered threads 
Hose lines can be disconnected and recon 
nected time after time without leaks be 


gaskets and sealing compounds 


cause there are no threads to wear out of 
tapered seats to groove No special tools 
are reauired to connect the FLANCO 4 
Bolt, Split-Flange “O"-Ring Head Coup- 
ling, -yust smail automotive type wrenches 
Hose assemblies are available for use with 
this “O"-Ring Head Coupling in Pressed 
On or Reusable 
medium and low pressure service im sizes 


" iD 


n this catalog is a new 


Clamp types for high, 


ranging from |! 

First announced 1 
Pressed On swivel coupling that offers new 
positioning and installing 


freedom 1n design, f 
With 6U 


ing permitted, twisting and straining of the 


of hose assemblies swivel 


hose is eliminated since it is free to swivel 
to any desired position 
The new swivel coupling is available in 4 
sizes from ! throug! ’ LD. for Two 
Wire Braid Hose 


Anchor Pressed On Hose Assemblies fo 


FLANCO 4-Bolt, Split-Flange “O”-Ring 


hy r 


Head Couplings are available for high 


pressure applications in Two-Wire Braid 
Hose from 4” to 2” LD., with straight, 
221 0 j 6 ( if on F 


plings. Spiral Wire Suction Hose assemblies 


are available from 44” to 244” LD. in the 
same range of angles. Hose assemblies with 
Clamp-Type Reusable Couplings are ava 

able for “4” to 1.D. High 

Iwo-Wire Braid Hose—'%” ¢ - we 
One-Wire Braid Hose ‘adler - te 
Spiral Wire Suction Hose 16” to 1% 

I1.D. Medium Pressure HI-BURST 2-Rayon 
Braid Hose and 4” t ;” LD. Low Pres 
sure 2-Rayon Braid Hose, all with coupling 


v in i standard 


Pressure > 


stems from ) to 
angles 

Maximum flexibility an onvenience are 
provided with either the Pressed On 


( iamp Type Reusable ( upl nes 
Write tor Catalo 
ling Co. Ine ourth St., Liberty 


ville, Il 


September, 1957 


ANCHOR FLANCO BENT STEM 22 
HIGH PRESSURE TWO WIRE BRAID HOSE 
ASSEMBLY 30 F he) 60 67 and 


90 -also available 


ey 


— mil 


ANCHOR COMMERCIAL “DULOC 
Wis thy 16 eet tal. lemme). | 
STYLE QW HOSE 


nance 


ea ale 
z we adviuni 
2 ene 


MAX-FLO SUCTION HYDRAULIC 
RETURN LINE ASSEMBLY 


-- 1 sing them— 
poanas) write for Catalog No. 


ANCHOR CLAMP TYPE REUSABLE 
COUPLING USED ON TWO WIRE 
BRAID HIGH PRESSURE HOSE 


MAX-FLO ONE WIRE 
BRAID MEDIUM AND 
LOW PRESSURE HOSE 
ASSEMBLY WITH SWIVEL 
MALE COUPLING 


= 
| 
J 


mm | wre le 
ANCHOR HIGH PRESSURE 
DUCTILE SLEEVE COUPLIN 


TWO WIRE BRAID HOSE 
ASSEMBLY 


When we speak of “inside story 
case, we primarily refer to the cross 
al view hown which obviously confi: 


design and cc 
11) Anchor Hose Assemblies 


foTohZelaliele |: 


further and beyond these 
we also olan iomisl-mlalieli gible 
evolving from years of exper 
‘Laliale Mee lale Mmsslelalticelhstialale| 
alolt ttt till elit renslehZelatielel: 
ahil-ie ME o)’mmelaitie! 
ahfelel- Mm islel Melo MMale) ME lilel Mmm «) 
C bonus months of deper 
7: e, which all users of Anchor Assemb 
Gn Oh Mel olelti mo lile Ml <-1-)¢Maeliullile Me slela 
olgel-Terehsi-terelae|-1i 
Anchor Hydraulic Hose Assemblies 
made in many styles for high,. medium 
iow press re service for use on virtuc 
type o equipment employing 
system. Maximum working press 
from 100 PSI in the 2 1.D spi 
semblies to 7,000 PSI in 
braid assemblies. A wide variety of coupling 


teal Mele-Mohieliicloli-MicM li Mis Ma-leltlid-tiil tat] 


1.D. 3-wir 


of your specific installation 


Andy Anchor Says: 


Take the first important 
step to acquaint yourself 
with Anchor Hose As. 
sembly quality, if you are 
not already y 


57S giving detailed Speci- 

cations on high, medium 
and low Pressure hydray. 
lic assemblies. Request 
Catalog No. 57S—NOw! 








ANCHOR COUPLING CO. INC. 
357 North Fourth St. © Libertyville, Illinois 


Branch Off 
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Atomic-poweted 
"SKATE" 
equipped wit 


Ver. a! 
Sid i A ee 


{ 


— 


eal) 


Photo courtesy of General Dynamics Corp. 


When the Skate, U. S. Navy’s newest fuels; lacquers, paints, thinners; com- 


atomic submarine, slid down the ways, pressed air, CO. and other gases. Stan- 


she was equipped with Fulflo Filters. dard models meet all normal operating 
When you need dependable micronic conditions. Special filters can be engi- 


filtration, you, too, can rely on Fulflo neered for full-flow filtration up to 2000 


Filters. They are engineered to your exact gpm or pressures as high as 5000 psi, at 


requirements — for all types of industrial minimum pressure drop. Wide variety of 


fluids: oils; liquid chemicals; water; liquid filter elements and containers is available. 


Call on Commercial for dependable micronic filtration. For technical literature or 
engineering assistance, address Department AH. 


Micro-Fine Filtration 


for Low Cost Clarity COMMERCIAL FILTERS CORPORATION 


MELROSE 76, MASSACHUSETTS 


: ve 
tSEGRER) | ants in Melrose, Massachusetts and Lebanon. Indiana 
PEt ibein - = sCj)CiLI; w 


FULFLO FILTERS WITH GENUINE HONEYCOMB FILTER TUBES FOR CONTROLLED MICRONIC CLARITY * CFC MULTI-CARTRIDGE OIL FILTERS 
PURIVAC INSULATING OIL CONDITIONERS + DRI-PURE WATER-OIL SEPARATORS ¢ PRE-COAT FILTERS * MAGNETIC SEPARATORS 
AUTOMATIC TUBULAR CONVEYORS « COOLANT CLARIFIERS 
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PILOT OPERATED 
RELIEF VALVE 


ca// the man from Webster 


OU HYDRAULICS DIVISION 


crc 


Oa 


Typical performance curve shows minimum pressure drop and 
instantaneous response of Webster pilot operated relief valve 
over “brute-force” type. 38.5% work bonus! 
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Have THE MAN FROM 
WEBSTER contact ue— 
—Please send the following: 
Bulletin HSA covering the 
new Webster pilot eperaned re- 
lief valve 


Complete hydraulic catalog of 
pumps, valves and fluid motors 


New information or data as 
published 





Fluid Power /Lines 


about Applied Hydraulics 


UP-TO-DATE WINDMILLS ... 
Perhaps they're not as pictur- 
esque as the white-winged wind- 
mills of the Netherlands, but to- 
day’s air motors are extremely 
useful, and a lot smaller. Among 
the more interesting things AH 
learned about air motors in pre- 
paring this issue’s lead article 
is that they will almost literally 
go through h and high wa- 
ter. Neither heat, within reason, 
nor total immersion, faze them, 
as long as they get enough of 
that nice, cool compressed air. 
In addition to this, the article, 
which starts on page 83, con- 
tains all kinds of other useful in- 
formation on air motors: how 
big they are, how fast they'll run, 
how much power they develop 
and when you should give seri- 


ous consideration to using one. 


HUT-TWO-THREE .. . Keeping hydraulic cylinders in step 
is just as important to fluid power people as keeping the 
troops in step is to a drill sergeant. Many of the methods 
are as ingenious as the hay foot-straw foot technique. Bob 
Raymond has come up with one that uses hydropneumatic 
accumulators to keep an eye on the cylinders and deliver 
the proper command to get them back in step should they 
get out of line. March right over to page 88 on the double 


for this story. 


SCRAM ... is usually defined as: “head for the hills; the 
dam is busted”, or something like that. It seems to us that 
the gentlemen who applied this term to nuclear reactor 
controls must have been familiar with this definition be- 
cause they applied it to what is done when you want the 
reactor to stop reacting right now because otherwise head- 
ing for the hills will be the thing to do. If this all seems 
confusing, a good explanation titled “Control of Nuclear 
Reactor Control Rods With an Integral Hydraulic Servo” 
can be found on page 91. Who says engineering language 


is dull? 


NEW SUIT... About 141 pages due east of here you'll find 
our new-look Aviation Section. Airborne fluid power has 
received special consideration in APPLIED HYDRAULICS 
for more than 8 years and we've decided that delta wings 
and coke-bottle fuselages called for a new design for the 
Aviation Section. Objectives have not changed. Keeping 
aircraft hydraulic and pneumatic system people abreast 
of developments in the field is still our goal. 

Along with more attractive appearance, all material of 
marked interest in that particular field, such as new prod- 
ucts and news of people in the industry, will be concen- 
trated in the Aviation Section to make a package of the 
aircraft material. One point we'd like to make, however, 
is our feeling that there is probably much of value for the 
aircraft people in the solutions of industrial hydraulic 
problems and vice versa. Hope you like our new look. 


APPLIED HYDRAULICS 
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inest quality! 

Precision '‘O"’ Ring quality is maintained by 3. Meet the specifications. 

over 100 inspections and quality control tests. Have a sealing problem? You'll find the 
As a final step, ‘O”’ Rings are rigidly inspected answer at Precision. There’s a Precision 


to assure ‘'O” Rings that are: engineer ready to help you with ‘’O” ring 
l. Free of flash. 2. True to size. specification and with product design. 


Specify Precision —first in quality 


recision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


Dept. 1, Oakridge Drive, Dayton 7, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec 
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PREVENT 
STICKING 
of VALVES 


Keep your fluid free of iron contam- 
ination—minute particles that can 
am in close clearances of working 
part Frantz FERROFILTERS not 
nly extract ferrous particles that 
valves stick but take out metal- 
abrasives which wear and score 
ely fitted components causing 
eakage, misfunction and downtime. 
For complete information on the ap- 
plication and operation, sizes and ca- 
pacities of FERRO-FILTERS ... 
Send for BULLETIN PM-65 


S$. G. FRANTZ CO., Inc. 


Brunswick Pike & Kline Ave. 
P. ©. Box 1138 Trenton 6, N. J. 


Fluid Power/ Lines 
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ROLL ‘EM ... Thread rolling, or cold forging threads, 
has become an important machining operation that has 
advanced because of the application of hydraulics. Al- 
though feed rates are critical, high speeds are required. 
The thread rolling machine described on page 121 has pre- 





cision movements produced by cylinders. 


TEXAS ... is synonymous with bigger and better to some 
people (Texans.) A few more articles like the one starting 
on page 105 may convince us that it’s so. Hydraulic system 
using 36 cylinders (lots) to raise man-made island meas- 
uring 200 ft on a side (big) and weighing 6000 tons 
(heavy) 67 ft (high) above the ocean’s surface is de- 
scribed in the article. What is this thing? Why, a sho’ 
nuff Texas Tower! 


FLUID POWER TAMES ROCK 'N ROLL .. . Continuous 
rolling of a ship in heavy seas is rarely an aid to digestion. 
Recently, a solution to this problem, the antiroll system, 
has been developed. Basically, the system consists of two 
airfoil-shaped fins extending from the sides of a ship be- 
low the waterline. By properly varying the angle of attack 
of these “water wings’’, the side of the ship which tends to 
go down can be lifted, while the other side is forced down- 
ward. Actual tests show such a system can reduce a 20 
degree roll to less than 2 degrees. Tremendous forces are 
needed to position the fins rapidly. This is where hydraulics 
enters the picture, in case you’ve been wondering. To find 
out how the strong arm of hydraulics helps to tame ol’ 
debbil sea, read the story on page 129. 


QUICK-CHANGE ARTIST ... For a long time now, we had 
thought that an accumulator was a device for storing hy- 
draulic energy. And it still is, let us quickly add. How- 
ever, we were more than a little surprised to learn that 
accumulators also make good air and gas compressors if 
you know how to connect them with a few other necessary 
components. Many of the answers to how to do this are 
contained in the article by Larry Winston on page 143. 


COMING NEXT MONTH ... Complete program and ab- 
stracts of papers to be delivered at the National Confer- 
ence on Industrial Hydraulics (see Briefs). Also three 
top award papers in APPLIED HYDRAULICS Prize Paper 


Contest. 
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No W... hydraulic assemblies 
made by a hose manufacturer 


-_ 





Gates High Pressure 

Hydraulic Hose (54MB) 
meets or exceeds 
SAE specifications 


This smooth-covered, 
easy-to-keep-clean hose 
has reinforcing braid of 
extremely flexible high- 
tensile wire, made spe- 

‘f : ie cially for this use. 
hf .¢ —_- oa a 

F . . . er withstands heat, 

For the first time a world-known hose abrasion and weather 


manufacturer offers a hydraulic hose Re oe 


was Ce ifi i ed to shock loads and 
aa assembly specifically engineered for every Sp Galea ieee 


industrial need — construction equipment, sures. 
farm machinery, machine tools, presses, lifts and 


other hydraulic equipment. Gates Medium Pressure 


Hydraulic 


There are two important advantages in buying Hose (19HB) 
Gates Hydraulic Assemblies: ;, 
Same oy eri 

. ; struction, but wit 
1. Gates is able to offer over-all quality control. braided cord rein- 
: : ; forcement—more than 
2. Gates, with a nation-wide engineering and service adequate for the a 
organization of its own, is in a unique position to IE aaa — 


advise, assist and supply manufacturers of machines, 
vehicles and equipment which use hydraulic systems. 








Call your nearest Gates Engineering Office for help in 
solving hydraulic hose assembly problems. Quickly available 


stocks in all principal cities. a ridin 
aeana ~~ “pa Specialized Research 


The Gates Rubber Company Yellow Pages 
Denver, Colorado Ke 


+ 


Gates Hydraulic Hose _ 
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UNITS THAT HAVE MADE 
HYDRAULIC HISTORY 


Lockheed specialized development on the 
problems of specific industries has led to the 
evolution of the many units which are ideal for 
their particular purposes. 


The units illustrated are typical of such specialization and 
represent the basis of the Lockheed Remote Control 
System. This was developed primarily for the control of 
Boiler Dampers and is to be found in the great majority 
of C.E.A. power stations. 


It has also been widely adapted to many other industrial 
uses where the following features are of value: 





. Centralized control and individual selection of any 
number of control points. 


. Metered control of selected unit. 
. Instantaneous indication of position of selected unit. 


. Auto-locking of slave cylinder at desired position 
without need of retaining line pressure. 


. Hand operation in a simple system or as stand-by in the 
event of power failure. 


5 Long life and reliable performance, 


. Low power consumption. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 


Shaw Road, Speke, Liverpool, England 
Hunts Cross 2121 


SS 


REGD. TRADE MARK 


INDUSTRIAL HYDRAULICS 
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How Parker straight-thread 
fittings solve leakage problems 


Forget about danger of cracking or 
distorting valve bodies by over- 
tightening the fittings. Forget about 
messy pipe “dope.” Forget about 
leakage problems resulting from 
tapered pipe threads in high-pres- 


sure hydraulic systems. 


Eliminate these problems. Use 
Parker O-ring seal straight-thread 
fittings (which conform with the 


Por 


_- Circle 17 


SAE Standard for Hydraulic Tube 
Fittings) for leakproof, trouble-free 
connections. Available on Parker 
Triple-lok (the industrial standard 
flare tube fitting) and on Parker 
Ferulok (flareless fitting for heavy 
steel tubing). 

Ask your Parker Distributor today, 
or mail the coupon for complete 
information about Parker straight- 
thread fittings. 


ker 


Hydraulic and fluid 
system components 
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New, Broader Line of Hoze-lok fittings 
for medium- and high-pressure hydrau- 
lic service. Longer performance, greater 
re-usability. No skiving of hose. Easier 
make-up saves time and money. 


TUBE AND HOSE 
FITTINGS DIVISION, 
Section 436-8 

The Parker 
Appliance Company 
17325 Euclid Ave., 
Cleveland 12, Ohio 


a= Har 
f Darker 








Please send 
Triple-lok Fitting Catalog 4310 
Ferulok Fitting Catalog 4320 
No-Skive Hoze-lok Catalogs 4433 & 4434 
Nome Title. 
Company 
Address 
City 





ROSS EXCHANGER 


conditions this Loewy Forging Press 
to deliver its full, 2OO0O0O-ton wallop! 


Courtesy Loewy-Hydropress inc., New York 


- os 


Forging blooms in specialty alloy steels, 

this Loewy Hydropress slams down its 

2000-ton fist with consistent force at 
high speeds. 


To maintain peak capacity of the hydraulic 
power system, a Ross Type BCF Exchanger 
was installed as original equipment. 

Its efficient performance dissipates hydraulic 
heat, assuring full-rated power at all times. 
This press is conditioned for the job. 


Throughout the industry, Ross Exchangers 
are favored by numerous manufacturers 
building hydraulic machinery of every 
description. There are many solid reasons 
for this preference, including: (1) 
Ruggedness—The ability to take the punishing 
shock of sudden hydraulic surges. (2) 
Thermal Efficiency—Unsurpassed by any 
other heat exchanger design. (3) 
Standardization—Pre-engineered and mass 
produced parts permit economic manufacture 
in a wide range of sizes to answer most 
needs. (4) Engineering Cooperation— Ross 
representatives have a reputation for helpful 
consultation and practical recommendations. 


For detailed information on how Ross 
Exchangers can help you meet your heat 
transfer requirements, request Bulletin 
1.1K5. Ross Heat Exchanger Division 

of American-Standard, Buffalo 5, N.Y. In 
Canada: American-Standard Products 
(Canada) Limited, Toronto 5, Ont. 
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all the EXTRAS 


are standard with 


Spoke 


@ NEW exclusive ingenious cushion de- 
signs . . . Super Cushion Flexible 
Seals for Air . . . New Self-Aligning 
Master Cushion for Oil. 


@ STRONGER than outmoded tie rod de- 
sign, proven through actual tests. No 
tie rods to stretch. 


@SOLID STEEL HEADS throughout the 
full line. 


@ COMPACT DESIGN eliminates tie rods, 
increasing the strength and reduc- 
ing mounting space required, pro- 
viding extra room for adjacent equip- 
ment. 


@ HARD CHROME PLATED body bores 
and piston rods... assure you of 
long trouble-free service. (Standard 
at no extra cost.) 


@ METALLIC ROD SCRAPER, not just a 
wiper, actually removes foreign mat- 
ee ter from the rod. 
em ro 5 
the National @ PILOTED PACKING GLAND with ex- 
Fluid Power tra long bearing. Additional strength 
Association and support to the piston rod. 


@ Oil pressure to 750 p.s.i. AIR to 200 
p-s.i. 


- DELIVERY 
OFF THE SHELF! 


You save 40 % space when you switch from out- 
moded tie rod cylinders to the T-J Space- 
maker! It’s stronger, too! Fits right into auto- 
mation programs in countless plants. Delivers 
top performance and dependability with a big 
plus in advanced features. Wide range of styles, 
capacities . . . reduces man-hours and costs in 
all kinds of push-pull-lift operations. Off-shelf 
delivery in 64,000 combinations! 

NEW LITERATURE—Send today for new 
Catalog SM56 with complete ——s de- 
| tails on Spacemaker line. Write The Tomkins- 

Phe seat Johnson Co., Jackson, Mich. 





‘ 
crv Nr" £ eee 


WY) <P TOMKINS-JOHNSON 





1.) SPACEMAKER provides eddinene! room fer 
edjeces! equipment without secrificing strength 
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Future Events 


September 9-13: 12th Annual 
Instrument Automation Confer- 
' ence and Exhibit of The Instru- 
ment Society of America. Public 
| Auditorium, Cleveland, Ohio. 








September 30-October 5: 
SAE Aeronautic Meeting, Aircraft 
| Production Forum and Aircraft 
Engineering Display. Hotel Am- 
bassador, Los Angeles, California. 


October 17-18: The 13th An- 
nual Conference on Industrial Hy- 
draulics. Hotel Sherman, Chicago, 
Illinois. Raymond D. Meade is 
Conference Secretary. 

October 23-25: Fall meeting 
National Fluid Power Associa- 
tion, Washington, D. C. For de- 
tails write: Barrett Rogers, NFPA, 
1618 Orrington Ave., Evanston, 


Illinois. 


October 31-November 2: 
National Conference “Engineering 
and Scientific Education—Foun- 
dation of National Strength”, 
sponsored by the Western Society 
of Engineers, Engineers Joint 
Once and for all . . . John Crane Chemlon Council, the Scientific Manpower 
‘ oa . Commission, the National Science 
LASTS Piston Cup, U-Cup and Flange Packings Foundation and the National 
LONGER are the answer to handling all types of Academy of Sciences—National 
hydraulic fluids. Molded from chemi- Research Council. Edgewater 
IN ALL ; ; . ; = Beach Hotel, Chicago, Illinois. 
cally inert Teflon, they give positive ; 
ypRAULIC as ar lasti f November 13-15: Eighth Na- 
H sealing and long-lasting performance not tional Conference on Standards 
SERVICES possible with leather, fabric-reinforced or and 39h Annual Meeting of the 


American Standards Association. 
p : St. Francis Hotel, San Francisco, 
Heat will not cause these packings to shrink away from the California 

cylinder walls or rod. They will not harden, shrink, swell or in January 13-17, 1958: SAE 
any way disintegrate under higher temperatures often encoun- Annual Meeting and Engineering 
Display, The Sheraton-Cadillac 
and Statler Hotels, Detroit, Mich- 
istics provide an operating range from —94°F. to +350°F. bao 

gan. 


similar packings. 


tered in hydraulic service. Their exceptional thermal character- 


Here . . . in a wide range of sizes or fabricated to your indi- March 31-April 2: SAE Pro- 


vidual specifications . . . is a complete line of hydraulic packings duction Meeting and Forum, The 


to meet the need of any operating requirement. Drake, Chicago, Illinois. 
April 8-11: SAE Aeronautic 


Write to “John Crane” Send now for bulletin | == Meeting, Aeronautic Production 
- Forum, and Aircraft Engineering 


ring full technical and « icati ata.Crs Packi } . . J 
giving full technical and application data. Crane Packing | Display. Hotel Commodore, New 
Company, 6405 Oakton Street, Morton Grove, Illinois, York, N.Y. 

May 1-8: ASTE Tool Show, 
Convention Center, Philadelphia, 


( d~ : 
= “Sg > — . . ° ° 
e 2 a ws Pa. For complete information 


mY Bote 
cl LAPPING MACHINES THREAD COMPOUNDS write ASTE. 10700 Puritan Ave.. 


OMPAN Vv Detroit 38, Mich. vvyv 


Chicago Suburb In Canada. Crane Packing Co., Ltd., Hamilton,Ont 


*Du Pont Trademark 


my 
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-NOW AVAILABLE! 


New TUTHILL Positive Displacement Pump- 
and-Driving-Motor Units Require Less Space 
..e Have No Couplings, Adapters or Base 


NOT THIS .......eeeeeeeee2 BUT THIS TUTHILL 
PROMPTLY-DELIVERED 
SPACE-SAVING UNIT 


--eWHICH REDUCES 
COST AND TIME ($$) TOO 


FOR THE OCCASIONAL USER 


@ Now there are two means by which the problems of 
space, weight, time and cost can be solved in the applica- 
tion of hydraulic, oil burning and lubricating pumps and 
motors to industrial equipment. 


First, the use of compact, custom-built TUTHILL 
““POWERMITE” pump-and-driving-motor units for original 
equipment manufacturers having QUANTITY requirements. 


These latest TUTHILL units extend the advantages of our 
compact, original equipment design to the occasional user 
of pump-motor units—the industrial firm interested in 


individual or minimum quantity orders and prompt 
delivery. 

TUTHILL Positive Displacement motor-and-pump units 
offer a wide variety of combinations for use in hydraulic, 
oil burning, lubricating and other services involving many 
different fluids. The model shown has a capacity of 90 
GPH and a 4 HP motor with a speed of 1750 RPM. 

Use the attached coupon—or write TUTHILL Pump Co. 


Second, the use of compact, standard, promptly-avail- 
able TUTHILL pump and driving motor units for individual 
applications which do not warrant custom design. 


PUMP MOUNTED ON THE MOTOR 
Both provide—with no coupling, adapter, or base: 
1+ Important savings in space. 
2- Reduced weight for less shipping and handling costs. 
3+ Fewer components, thus less ex pense. 
4- Less assembly time. 


A typical standard TUTHILL pump-and-driving-motor unit 
is shown above. Note that the pump is mounted on the 
motor...eliminating the need for coupling, adapter and 
base...and time normally required for their assembly. In 
comparison with a regular assembly, the new driving unit 
saves a minimum of 6 inches in space and weighs several 
pounds less. The TUTHILL rotary positive displacement 
pumps used in these driving units range in flow capacity 
from 20-300 GPH and in pressures up to 1500 PSI. The STREET 
combinations include 4 HP motors and larger 


TUTHILL PUMP COMPANY _ ree 
981 East 95th Street, Chicago 19, Illinois 
Please forward complete information on 
the new TUTHILL pump-and-driving motor units: 
(] for small quantity application 
(] for large quantity application by original equip- 
ment manufacturer 
[_] please have your representative call 


NAME___ — TITLE 





COMPANY 








CITY. 


TUTHILL PUMP COMPANY 


PUMPS FOR 
YOUR PURPOSE 





Tuthill Manufactures a Complete Line of 
Positive Displacement Rotary Pumps in 
Capacities from 1 to 200 GPM, for Pres- 
sures to 600 PSI, Speeds to 3600 RPM. 


981 East 95th Street, Chicago 19, Illinois 


Canadian Affiliate 
Ingersoll Machine & Tool Company, Ltd., Ingersoll, Ontario, Canada 
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Your eye tells you why 


<S GOEIVOr” SAE 


assures you of a 


— 
: 


TUBEXPERIENCE IN ACTION 


BRIGHT! 

Take off the rust preven- 
tive and just glance at the 
ID of Superior hydraulic 
tubing. You'll know you've 
never seen hydraulic tub- 
ing with a brighter finish! 


18 


SMOOTH! 

You can see this tubing is 
more than just extra- 
bright. It’s really smooth— 
reduces turbulence and 
pressure drop in any hy- 
draulic system. 


CLEAN! 


It’s plain to see that this is 
bright, smooth, clean tub- 
ing under its protective 
coating that says “no” to 
rust and corrosion during 
shipment and storage. 





TESTED! 


And not just random sam- 
pling! Every length of Su- 
perior (SAE) hydraulic 
tubing is 100% hydrostat- 
ically tested at maximum 
working pressure. 


APPLIED HYDRAULICS 





HYDRAULIC STEEL TUBING 


dependable, leakproof system 


SUPERIOR (SAE) HYDRAULIC STEEL TUBING 


is a product of refined tubing techniques, rigid quality control 


COLD-DRAWN AND ANNEALED several times after initial 
reduction, Superior hydraulic tubing always reveals an excellent 
fine-grain structure under microscopic examination. 


CONTROLLED ATMOSPHERE ANNEALING prevents carbon 
pickup, assures a maximum carbon content of only 0.12%. This 
results in non-aging, ductile tubing with bright, scalefree OD 
and ID. 


FLARE INSPECTED on a basis of 35% minimum increase on 
OD, the tubing is highly ductile to permit easy hand bending 
without pinching, can be readily fabricated for any hydrau- 
lic application. 


CAREFUL HANDLING of every order includes dipping tubing 
for rust prevention, wrapping in waterproof paper, and boxing 
for shipment. 


AVOID CRITICAL FAILURES AND COSTLY 
DOWNTIME—SPECIFY SUPERIOR 


Superior Seamless (SAE) Hydraulic Low Carbon Steel 
Tubing is available in cut, multiple or random lengths up 
to 30 ft., or longer in coiled form. For prompt, reliable 
service, call your nearest Superior distributor. For more 
information on hydraulic tubing, get your free copy 
of Bulletin 39. Write Superior Tube Company, 2030 
Germantown Ave., Norristown, Pa. 


Syoerrir file 


the big name in small tubing 
NORRISTOWN, PA. 


4/l analyses .010 in. to ¥% in. OD—certain analyses in light walls up to 2% in. OD 





West Coast: Pacific Tube Company, 5710 Smithway St., Los.Angeles 22, Calif. » RAymond 3-133] 
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This free book can be a 


BIG HELP TO YOU 
IN SPECIFYING AND 
ORDERING PUMPS 


The Brown & Sharpe Pump Manual includes: 


@ CATALOG OF STOCK PUMPS AND 

SPECIAL PUMPS MADE FROM STOCK PARTS 

Brown & Sharpe produces a diversified line of reliable gear, vane and 
centrifugal pumps . . . with parts that are interchangeable because they 
are precision made. Frequently, a basic model and stock parts can be 
used to create the exact pump you need at a surprisingly low cost. 
Such a pump is far more efficient for your use than a stock pump that 
doesn't quite suit the application ... far less expensive than a unit that 
is completely custom-made. 


@ HELPFUL ENGINEERING INFORMATION TO MAKE 
SPECIFYING PUMPS QUICKER AND EASIER 
Pump dimensions and performance charts. Instructions on how to 
select pumps and motors for various viscosities, pressures, capacities, 
powers and speeds. Suggestions on planning mountings and selecting 
accessories. Definitions, conversion tables, and other information to 
aid in choosing pumps, their uses and applications, 


&) PuMP ANALYSIS FORM, RETURNABLE TO 
BROWN & SHARPE FOR ACCURATE ESTIMATES 
OR ACTION ON YOUR REQUIREMENTS 
This is an easy-to-complete sheet that tells Brown & Sharpe hydraulic 


engineers what they need to know to help you. Brown & Sharpe 
Mfg. Co., Providence, R. I. 


SEND TODAY FOR FREE PUMP MANUAL 


Brown & Sharpe |! _— 


PUMPS, MILLING, GRINDING AND SCREW MACHINES, CUTTERS, 
MACHINE TOOL ACCESSORIES, PRECISION TOOLS 
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LETTERS 


/ to the editor / 


Address your letters to: Editor, APPLIED 
Hyprautics Magazine, 812 Huron Rd., 
Cleveland 15, Ohio. 








Central Station Hydraulics 
We were very pleased to see a 
section on this phase of hydraulics 
in your July issue. Our manu- 
facture of high pressure recipro- 
cating pumps gives us a very def- 
inite interest in central accumu- 
lator systems. We sincerely hope 
that central station hydraulics will 
be a regular feature of your maga- 
zine. 
R. KENNETH GROBHOLZ 
Manager 
Power Pump Sales 
Worthington Corporation 
Oil City, Pa. 
Our editors are _ continually 
looking for interesting designs 
and applications using recipro- 
cating plunger pumps. The two 
articles in the July issue were 
developed by field trips. Central 
station hydraulics is an impor- 
tant area of our coverage. 


Master Catalog 


One of my manufacturing clients 
overseas has asked me to secure 
a copy of your Master Catalog of 
Fluid Power Products, This client 
intends to purchase various hy- 
draulic pumps, cylinders, controls 
etc. Also, can we write to you on 
various problems coneerning hy- 
draulics? 

HOWARD J. WEBER 
Manufacturers Representative 


3561 Jasmine St., 
Denver, Colorado 


The 1958-59 edition of the 
FLUID POWER pIRECTORY will be 
available this fall and can be or- 
dered from us. Price per copy is 
$6.50. We will be glad to offer 
what information we can concern- 
ing hydraulic design. 


Poly-Sulphide Leathers 


We noticed an error in your 
report on Fabricating Machinery 
Forum in Your July issue. Under 
the paragraph heading “Are There 


Continued on page 22 
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A COMPLETE LINE OF HYDRAULIC 
FITTINGS and HOSE ASSEMBLIES... 


First to be specified 
by America’s 
leading OEM’s 


It’s a known fact that many lead- 
ing Original Equipment Manufacturers 
submit their original specifications for 
their frst quotation to Eastman. 


EASTMAN ’s unequalled experience 
in hydraulic conversion, plus many 
original designs shown in a few popular 
Eastman fittings at the right—give 
your product an appearance of quality 
that improves its competitive position 
in your field. It’s a mark of distinction 
to be Eastman equipped! 


EASTMAN Engineering Service . . . 
Backed by Unequalled Experience 


It is also a known fact that Eastman’s 
co-operative engineering counsel and 
service is highly respected and often 
requested by leading OEM’s. Let 
Eastman engineers help you lay out 
your fluid power lines—from pump to 
point of work—effecting economies in 
design, improving performance and in- 
creasing user satisfaction. 


Let EASTMAN recommend the 
best assembly ...for the best per- 
formance...at the lowest cost. 


Bent Tubing with the 
necessary fittings to 
meet your own specific 


requirements. and sizes available. 





Adapters, Adapter 
Unions and Boss “O” 
Ring Fittings. All types 


' 
’ 
’ 
; 


Permanently Attached Male 
(NPTF) for 1, 2 and 3 wire braid 
rubber cover hose, and 4 spiral 
wire extra high pressure hose. 
Sizes: 3/46” thru 3”. 

Wkg. pressure: 375-5000 p.s.i. 


Permanently Attached Male 
Flare (JIC) bor 1, 2 and 3 wire 
braid rubber cover hose. 

Sizes: 346" thru 2”. 

Wkg. pressure: 375—5000 p.s.i. 


Permanently Attached Swivel Fe- 
male for 1, 2 and 3 wire braid 
rubber cover hose. 
Sizes: 3/6" thru 2”. 
Wkg. pressure: 375—5000 p.s.i, 


Reusable Male (NPTF) for rubber 
and cotton cover hose. 

Sizes: 346” thru 11346”. 

Wkg. pressure: 375—5000 p.s.i. 


Reusable Swivel Female for rub- 
ber and cotton cover hose, 

Sizes: 346" thru 11346”. 

Wkg. pressure: 375—5000 p.s.i. 


Permanently Attached Flanged 
Head Couplings for 1 and 2 wire 
braid rubber cover hose, 

Sizes: 14” thru 2”. 

Wkg. pressure: 375—5000 p.s.i. 


Clamp Type Coupling with split 
flange stems for 1 and 2 wire 
braid rubber cover hose. 


Sizes: 14" thru 2”. 
Wkg. pressure: 375-5000 p.s.i. 


EE FR ee 


Power Steering Assemblies to 
meet all your requirements. 





ENGINEERS: 

Write for Technical 
Bulletin 200 for Complete 
Information and Data 
on Fluid Power Lines. 


SUUMGILL MANUFACTURING COMPANY |) 
we 

; , Dept. AH-9 

inthe fildl mf 


* it 
MANITOWOC, WISCONSIN 
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LONG LASTING 


CONTINENTAL- 
EMSCO 


SWIVEL JOINTS 


Continental-Emsco Swivel Joints are manu- 
factured in all popular sizes for practically 
every type of service; from high vacuum to 
pressures of 15,000 psi, and from sub-zero 
temperatures to 750°. You can service a 
Continental-Emsco Swivel Joint without re- 
moving it from the line. Just break the joint 
as you would a pipe union. Packing is then 
readily accessible and can be replaced when 
necessary. No expensive returns to factory 
for repair. 











high temperatures or 
corrosive services. 


Lip type packing for 
both high and low 
pressures. 








CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 








CONTINENTAL-EMSCO COMPANY 
A Division of The Youngstown Sheet ond Tube Compony 
?.0. Bex 2098, Termine! Annex, LOS ANGELES 58, CALIF 


HOUSTON, TEXAS 


DALLAS, TEXAS 


CHICAGO, ILL. 


Eaport Representetrve BJ Erche & Asseccares, ine 
10 Columbus Circle, Mew York 19 MY 
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Satisfactory Packings for Use 

With Synthetic Fluids”, in the 

first paragraph on page 122, you 

reported: “The poly-sulphide im- 

pregnated leathers are good for all 

fluids and are fabricated in V- 

rings, cups, O-rings and flanges. 

We are sure you meant U-rings 
instead of O-rings. 

H. BLAIR 

Hydraulic Engineer 

Detroit Division 

E. F. Houghton & Co. 

Detroit, Mich. 

Thanks for pointing out this 

error. You are quite right. O- 

rings should have been U-rings 

in this report. 


Aviation Section Reprints 


We find your magazine ex- 
tremely useful in the rocket en- 
gine development work which we 
are doing here at Reaction Motors. 
We would appreciate three reprints 
of each of the following articles: 

May 1957, “Selection of Flare- 
less Fittings.” 

July 1956, “Hydraulic Fluids 
for 400 F.” 

Feb. 1957, Designating Flow 
Restrictors.” 

Aug. 1956, “Self-Displacing Ac- 
cumulator.” 

Mar, 1957, “Evaluating Aircraft 
Hydraulic Filters.” 

Nov. 1956, “How to Get Ac- 
curate Flow Readings.” 

If possible, please send reprints of 
all articles which appeared in the 
Aviation Section of your mag- 
azine over the several years prior 
to July 1956. If such reprints are 
not available, please send an index 
of these articles. 
J. A. SCHELLER 
Asst. Project Engineer 


Reaction Motors, Inc. 
Denville, N. J. 


We have sent at least one set 
of tearsheets of each article you re- 
quested. When available, we at- 
tached three sets. We cannot sup- 
ply you with reprints of all articles 
which appeared in the Aviation 
Section prior to July 1956. We 
enclosed a copy of the January 
1956 Fluid Power Index Issue 
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RAE INE 


Twin Selencid 
Pilet-Operated Vaive 
Patent Pending 


SLEEVE TYPE VALVES GIVE BETTER CONTROL 


OTHER RACINE 
, , ; ‘ HYDRAULIC PRODUCTS 
Proper control of oil flow improves the operation of your machines. 


MODEL @ 
Variable Volume 


hytrautic Pump 


RACINE Sleeve Type Valves are designed with round drilled parts 
that assure smooth, control of oil to cylinders and fluid motors. 


These RACINE Valves are provided with dust-proof solenoid covers 
—a pending patent includes a RACINE feature that prevents sole- 


, : es a PRESSURE BOOSTER 
noid operation and injury to operator when covers are removed or 


1 
! 
I 
! 
I 
! 
! 
! 
| 
! 
| Up to 5000 psi 
loose. | Up to 7:1 pressure ratio 
Built to J.I.C. specifications RACINE Valves are approved for use in 
all critical applications. They are precision-built, compact, and I 
rugged in design. Operating pressures to 2000 psi with full back 
! 
! 
! 
! 
I 
I 
1 
I 
i 


FLUID MOTOR 
Vane Type 


pressure on exhaust port. Presseres t 1500 pal 
Your machine will operate better, with less maintenance because of 
longer life of RACINE Sleeve construction, Write today for com- 


, RE R 
plete catalog showing why “Sleeve Type Valves give Better Control.” ey 


With Control Panel 
Designed to your space 
and circuit requirements 


RACINE HYDRAULICS & MACHINERY, INC, 
2074 Albert Street 
RACINE, WISCONSIN, U.S. A. 
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You're responsible for EFFICIENT 
air supply to pneumatic equipment 


Here are 

BRAND NEW 
high-efficiency units ... better air 
service... easier to maintain 


Delivers really CLEAN dry air 


High-Efficiency FILTER with 
exclusive ‘“‘Tornado Action.” 


Extreme centrifugal force 

spirals dirt and moisture parti- 

cles downward into the “quiet 

zone” leaving in the air only a 

minute percentage of the finest 

and lightest particles which are 
w acts Filter delivers clean dry air trapped by the filter cone. 
to Federal Products Dimensionair 


Maintains MORE UNIFORM PRESSURE 


High-Efficiency REGULATOR 
with highly sensitive 
“Aspirator Action.” 


Warts Regulator 
maintains 
uniform air 
pressure for 
Scort-Williams 7 : 
KN Knicting Watts Aspirator control acts 

Machine directly on the diaphragm, giv- 
ing instant compensation for 
fluctuating pressure demands... 
provides precise control and sta- 
bilizes pressures reaching indi- 


vidual pieces of equipment. 


LUBRICATES perfectly at all flow rates 


High-Efficiency LUBRICATOR 
with exclusive 
“By-pass pick-up.” n 
Lubricator . 
provides Watts new By-Pass Pick-Up 
efhicient ke ible b-mini ( - 
lubrication makes possibie a sub-miniature, ULE EEEI A 
for Markos high velocity venturi section 
I h . *.* . 
P sanpene’s which positively creates sufficient 
Model 70AF force — even at flow rates as low 
as one cubic foot per minute — to 
vaporize oil into a fine mist for 
uniform, economical lubrication. 


az 


BEFORE YOU MAKE ANY COMMITMENTS — 


get the facts on Watts new-design units which open up new 
worlds of efficiency in Pneumatic Operation, Line Mainte- 
nance, and Protection of Equipment against foreign matter. 


REQUEST CATALOG AND DETAILED SPECIFICATION SHEETS 


Wa TTS REGULATOR COMPANY 


SINCE 1875 EE 





8 EMBANKMENT ROAD LAWRENCE, MASSACHUSETTS 
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LETTERS / 
/ to the editor / 


which you should find valuable as 
a reference to articles published 
in APPLIED HYDRAULICS and all 
other publications on the subject 
of fluid power. 








JIC Symbols 


We are interested in using the 
JIC standardized symbols for hy- 
draulic units, and would like to 
know if the series of symbols is 
finalized. Also, to what extent have 
these symbols been accepted by 
the aircraft industry and the 
Armed Forces agencies? Please 
advise how we can secure the 
entire series of symbols. 

RICHARD M. ASHBY 
Chief Checker 

Pacific Division 
Bendix Aviation Corp. 


North Hollywood, Calif. 


These symbols have been widely 
accepted and are used almost ex- 
clusively in industry. The Amer- 
ican Standards Association is set- 
ting up a tentative standard which 
will undoubtedly be accepted. In 
our 1958-59 FLUID POWER DIREC- 
ToRY, which will be published 
October 28th, the complete stand- 
ards will be included. You can 
obtain copies of the complete JIC 
Standards from: Joint Industry 
Conference, Box 182 Northend 
Station, Detroit 2, Mich. The most 
complete presentation of symbols 
and how to use them has been 
shown in APPLIED HYDRAULICS, 
and will be again shown in the 
FLUID POWER DIRECTORY. We have 
not seen much acceptance of these 
standards by the aircraft industry 
for aircraft circuits—possibly be- 
cause the aircraft people developed 
symbols of their own. Nevertheless, 
we feel that the symbols they are 
now using are not as clear as JIC 
symbols, which permit tracing a 
circuit with ease. Perhaps this is 
a subject which your aircraft de- 
sign people can discuss. We 
would be pleased to give you any 
information we can. Our regular 
monthly Aviation Section covers 
material on hydraulic and pneu- 
matic circuits, and in most cases 
JIC symbols are used. 


Continued on page 26 
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A) Bends hard or soft tubing. Open @ Spare cutting wheel now in- (C) Saws wire-braid pressure hose (©) Now with industrial hard 
side design. Forms neat, accurate cluded at no extra cost! Ex- with minimum wear to hacksaw chrome cones. No extra cost! 
bends, any angle up to 180°. clusive! Fits behind retractable blade. Square, clean cuts due to Smoother flares, up to 55% 
Calibrated. Specify No. 364-FH reamer. Instantly available for special hose gripper. Extra-tight, easier! Types for 45°, 37° and 
Blue Dot” bender. Sizes: 4% to emergencies. Cutter has free- slide-to-size clamping. For , to double flares. No. 437-F for 37° 
4%" O.D. tubing. Individual wheeling, ball bearing action 14” O.D. hose or tubing. Bolts flares on soft steel tubing to J 1.C 


benders for each size No. 274-F Hi-Duty tube cutter to bench or clamps in a vise. standards. Sizes: %, 4%, 5%, %, 


for % to 1” O.D. tubing. No. 384-F illustrated % and %” O.D. tubing. 


imperial offers you industry’s most complete line 
of tube working tools with more work-saving features! 


If it’s new . . . it’s from Imperial! The complete copper, aluminum, steel or stainless steel . . . or 

tubing tool line with more “firsts” to its credit the type of job, you’re adding greater accuracy, 

continues to take the “work” out of tube work- speed, ease and better craftsmanship to cut 

ing with more new developments! costs right down the line. Tool up with Imperial 
That means no matter what the tubing... and be first with the latest! 


Avoid lost time and grief by replacing labor-wasting tools NOW with years-ahead 
IMPERIAL tubing tools. See your Imperial distributor now, or write for Catalog 3011. 


\~S 4 


Ne. 500-F and No. No. 140-F Test No. 206-F — No. 400-F flares No. 270-F Geer 
$07-F Rol-Air flaring plug — for clos- Adjust-o-matic, stainless steel, type bender 
tools for 45° and 37 ing end of tube slide-to-size tube titanium — other bends any type 
flores. temporarily. Pres- cutter. For 344" to metal tubing to of tubing. 

sures to 100 Ibs. 2%" O.D. Tubing. AN standards, 


THE IMPERIAL BRASS MFG. CO. 
1242 W. Harrison St., Chicago 7, Ill. 


In Canada: 334 Lauder Ave., Toronto, Ontario 
Emblem of Duality 
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3000-psi Oil Circuits 


We would like information on 
basic design of hydraulic circuits 
for 3000 psi, to be used on air- 
craft or similar high-pressure ap- 
plications. 

4. M. DeSANCTIS 

Rochester Engineering Dept. 
American Machine & Foundry Co. 
Rochester, N.Y. 

A recent book “Aircraft Hy- 
draulic Design” authored by 
George Keller, will give you in- 
formation on this subject. Copies 
may be ordered from us. Price 
per copy is $4.50. Also, APPLIED 
HYDRAULICS publishes an Avia- 
tion Section each month, and 
much of the material regularly 
published will prove of assistance. 


Air Circuit 


In the article “Air Controls Oil 
Circuits on a 2000-ton Press”, 
everything is correct except the 
diagram of the holding valve, 
showing the check in the reverse 
direction from that shown on 
our drawing. I have received one 
inquiry from New York pointing 
out this reversed valve, and 
another from Milwaukee question- 
ing why we use two relief valves 
in parallel instead of one larger 
one. The answer to the latter is 
economics. Many thanks for a 


positive, automatic PRESSURE CONTROL | job well done. 


ou can depend on S. H. DURBIN 
Y. SEP. — Associate Chief Engineer 
FULFLO piston type, oil-relief hydraulic by-pass valves >: g teeny 
are designed and built so you can install ’em, then forget 
‘em! They are quiet, non-chattering because of shear- Twe Pressure System 
closing action. Low price and high quality, make Fulflo : ; y 
Valves a wise choice for O.E.M. use . . . replacement too! We are looking for a source of 
Available with “O” Ring or Gasket Seal. pumps, one on each end of the 
motor, for using two pressure 
Standard and Flanged models system on hydraulic presses; one 
Just 6 springs for pressures to 5004 for closing and return, and the 
Cast iron or brass bodies | other for slow approach. One 
Brass, steel or stainless pistons range would be about 30 psi at 
Pipe sizes to 21/2” 100 gpm and the other, 2000 psi 
SPECIALS to your requirements at 5 gpm. 


E. G. LaRUE 


WRITE FOR “Fulfio Valves Mechanical Data Book", Purchasing Agent 
A. J. Wahl, Inc. 
free helpful reference. Brocton, N.Y. 


We have sent you a list of manu- 


THE FULFLO SPECIALTIES ¢co., INC. facturers who can supply your re- 


415 Fancy Ave., Blanchester, Ohio quirements for both pumps. YY¥ 
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cups 


VIM wax or exclu- 
sive rubber impreg- 


nated leather 


“O” rings 


VIX-SYN synthetic 
rubber 


“Vv” packings 
F. 


VIM wax or rubber im- 
pregnated leather... or 
VIX-SYN homogeneous 
and fabricated synthetic 
rubber 


...» products of 


“U” packings 
& cups 


VIM wax or rubber impreg- 

nated leather “U" Packings 
.or VIX-SYN homogeneous 
synthetic rubber ‘‘U"’ Cups 


The Pick of the Packings 
in EVERY Material 








When recommending packings, the Houghton man 
asks himself only one question . . . ‘‘What's the best 
packing for the job?”’ For his company has them all. 
In wax or rubber impregnated leather . . . in homo- 
geneous synthetic rubber . . . in fabricated synthetic 
rubber. He has no pets to push, no pressure to 
promote any one material. His lone loyalty is to you, 
the customer. Drawing on his broad engineering 
experience, plus the research findings of Houghton, 
he can impartially recommend the packings that 
will best answer the specific problem . . . regardless 
of the raw materials that go into them. 


And when purchasing Houghton packings, you can 
be sure you’ re utilizing the latest design and material 
developments. For Houghton research is continually 
finding new and better ways to improve their pack- 
ings. Two recent Houghton developments illustrate 
this . . . spring mounted cup packings and standard 
stack heights for ‘‘V’’ packings. The first lets cup 
packings wear longer by giving them ‘breathing 
action” in the cylinder . . . the second means that 
now all “V”’ packings, regardless of materials, fit 
the same gland. When you have packing problems, 
call your Houghton man. Or write E. F. Houghton 
& Company, 303 West Lehigh Avenue, Philadelphia 


33, Pennsylvania. 


Ready to give you 
on-the-job service... 
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Sincie Busninc Type Floating Ring Seal 


Seal Any Medium—Even Corrosive Media 
--- with Koppers Floating Ring Seal 


Mu trece Rinc Type Floating Ring Seal (assembled) 


Fioatinc Rinc Seat Basic 
Elements: Lantern Ring, Floating 
Ring, and Spacer Diaphragm. As 
sealing needs dictate, floating rings 
and spacer diaphragms are added. 
Seals are carbon, plastics, ceramics 
or steel, as applications require. 





| 





The Only ‘No Maintenance” 
Seal for Rotating, Oscillating 
and Reciprocating Motion 


Koppers’ precise, efficient Floating Ring 
Seal assures long seal life, low leakage, 
reduced wear, less power consumption, 
and decreased operating costs. 

It seals at high temperatures and at 
pressures up to, and for some conditions 
even above, 2000 psi. Inspection has 
shown that after 10,000 hours of opera- 
tion, ring and spindle wear can be 
negligible. For water at 500° F. and 1200 
psig with a %” spindle, leakage is only 
one to two pounds per hour. Frictional 
power requirements are virtually zero, 
and Koppers’ design reduces radial 
frictional restraint. Sealing members 
adapt to changes in the shaft’s position. 

Applicable to valve spindles, pumps, 
atomic reactor spindles and many other 
similar installations, Koppers Floating 
Ring Seal gives efficient, low-cost service 
for the sealing of all types of fluids under 
widely varying conditions of temperature 
and pressure. 

For additional information, write to: 
Koprers Company, Inc., Piston Ring 
and Seal Department, 1509 Hamburg 
Street, Baltimore 3, Maryland. 


a MECHANICAL 


KOPPERS 
W 


SHAFT SEALS 


Engineered Products sold with Service 
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Factory Mutual Laboratories, Norwood, Mass. 









Factory Mutual Laboratories test 
SHELL IRUS FLUID 902 


the low-cost, fire-resistant hydraulic fluid 







Factory Mutual Laboratories, the well-known indus- 
trial testing authority, recently evaluated Shell [rus* 
Fluid 902. 


The tests performed included: 
1. Flash Point 
2. Autoignition 
3. Flame Propagation 


In plant after plant, users 
find that Shell Irus Fluid 
902 is comparable in fire 
resistance to much higher- 
priced hydraulic fluids. 






The Shell Industrial Engineer can give you more 
information about these tests. 


®Trademark 


SHELL OIL COMPANY 


50 WEST 50TH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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1957 HYDRAULICS CONFERENCE 


... 13th Annual Meeting .. . Sherman Hotel, Chicago . . . October 17-18 


@ What it is—The National 
Conference on Industrial Hydraul- 
ies is non-profit, non-commercial, 
and devoted to increasing and 
spreading technical knowledge of 
hydraulics. It is sponsored by 
Illinois Institute of Technology. 
with the cooperation of the hy- 
draulics industry and engineer- 


ing societies. 


@ History—NCIH held its first 
meeting in 1945. At that time, 
Armour Research Foundation of 
Illinois Tech, and the Graduate 
School, recognized the need for 
closer cooperation between differ- 
ent engineering fields in solving 
industrial problems, and _ spon- 
sored the first technical meeting. 
Success of the first conference led 
to its establishment as an annual 


event. 


@ What it does—Each year at 
the Annual Meeting, experts in 
various phases of the industry 
present papers, hold panel dis- 
cussions, and answer questions. 
Those attending receive the most 
recent information on develop- 
ments, applications, and sugges- 
tions for solving particular prob- 
lems. The Proceedings of the Con- 
ference are later published and 
made available for further refer- 
ence. NCIH also sponsors an ed 
ucational program in Industrial 


Hydraulics at Illinois Tech. With 
the cooperation of the industry, a 
well-equipped laboratory is avail- 
able for study and student re- 
search. The conference is open to 
all persons interested in the field 
of hydraulics. Engineers and man- 
agement people are invited to at- 
tend the annual meeting and par- 
ticipate in the educational pro- 
gram. 


@ Importance to industry— 
For many years hydraulic prob- 
lems were solved by individual 
groups from the standpoint of their 
own particular needs. Use of hy- 
draulics now covers almost every 
area of industry, and problems are 
mutual in many fields. The NCIH 
provides a common meeting place 
for engineers in all branches of 
the profession interested in in- 
dustrial hydraulics. Since these 
annual meetings attract the top 
men in various fields of industry. 
a wealth of information and ex- 
perience is available. 


@ Who attends ?—Past records 
indicate that these NCIH sessions 
are attended by key personnel 
from many different industries. 
Total attendance at last vear’s 
Conference exceeded 1000. These 
engineers represented users and 
designers of hydraulic and pneu- 
matic equipment and components, 


They came from every part of 
the country, with some from Can- 
ada and England. 


@ 1957 Conference Officers: 

Director: Frank D. Carvin, Di- 
rector, Department of Mechanical 
Engineering, Illinois Institute of 
Technology . 

1956 Director: R. O. Isenbar- 
ger, Chief Engineer, Chicago Raw- 
hide Mfg. Co. 

Associate Director: Ralph J. 
King, Staff Engineer, Caterpillar 
Tractor Co. 

Secretary: Ray D. Meade, Di- 
rector of Extension, Illinois In- 
stitute of Technology. 


@ Program—tThis year’s pro- 
gram has not yet been completed, 
but will include sessions on air- 
craft systems, pneumatics, auto- 
matic tools, mobile equipment, 
servomechanisms and systems, 
automotive, hydraulic fluids, com- 
ponents and accessories, and 
pumps. 

A regular feature of these An- 
nual Meetings is the presentation 
of the APPLIED HYDRAULICS Awards 
to winners of the yearly Prize 
Paper Contest. Awards for the 5th 
Annual Prize Paper Contest will 
be made after the morning ses- 
sion on Thursday, October 17th. 


Continued on page 32 
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C/R MOLDED CUP 


New molded C/R cups* stand up longer...cut down replacement costs 


Compare the wear on these piston cups shown in the 
unretouched photographs above. They were tested in a 
hydraulic cylinder at 6000 p.s.i. for 3000 cycles. The one at 
the right is a Sirvis-Conpor molded leather cup. The other 
R molded 


cup that make it so obviously superior are greater density, 


is a conventional leather cup. Features of the C 


the sharp, rather than rounded heel, and the fact that it is 
pre-formed to the shape which conventional cups are forced 
to assume under pressure. This eliminates operational stress 
and flexing that conventional cups undergo, and contrib- 
utes greatly to longer service life. 


C. standard and other popular sizes. 
ete size list. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1203 Elston Avenue Chicago 22, lilinois 


our telephone book. 


hicago Rawhide Mfg. Co. 


C 
Ontario 


Export Sales: Geon International Corp., Great Neck, New York 


Right now, molded C/R cups are providing greatly in- 
creased service life in hydraulic cylinders in such heavy duty 
applications as farm and road building equipment and steel 
mill equipment at oil pressures up to 3500 p.s.i., and 150 
p.s.i. in air cylinders. If you face a difficult packing problem 
that requires high durability and efficiency . . . it will pay 
you to consider this new, improved C/R design. 


Tr 


on ; @ Pov. Ucte) 
RAWHIDE 


SIRVIS DIVISION 


Other C/R Products 


C/R Shaft & End Face Seals « Sirvene (synthetic rubber) 
molded pliable parts « C/R Non-metallic Gears 
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Unit shown 

cools reactor water 
from 500° F. 

to 150° F. SAMPLE 


FLUID COOLER 


———— 


Young shell and tubular coil sample fluid 
coolers will reduce temperatures from 600° F. 
to 100° F. at pressures up to 1,500 psi. These small, 
compact units cool sample fluids for control testing 
purposes for pilot plants, boiler water samples, chemical 
and other high temperature and pressure process fluids. 








“WHERE QUALITY COUNTS” 


Write today to Dept. 447-J for catalog 
2125-A. There is no obligation 


RADIATOR COMPANY 


BRIEFS / 








RACINE, WISCONSIN 


HEAT TRANSFER ENGINEERS 
Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Illinois 


Youn 
Cuwiwve 
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Over twenty technical papers 
will be presented at this year’s 
Conference. Some of the topics 
covered will include: 





Ever Higher Temperatures... 
for aircraft hydraulic sys- 
tems. F. H. Pollard, Chief 
Hydraulic Engineer, Repub- 
lic Aviation Corp.. discusses 
design problems of fluids, 
packings, and power require- 


ments. 


High Pressure Pneumatics . . . 
increase over-all aircraft re- 
liability. T. H. Chadwick, 
Senior Design Group En- 
gineer, and Paul L. Brady, 
Design Group Engineer, 
Convair Div. General Dy- 
namics Corp., point out the 
advantages of air in air- 
craft service. 


Air At 3000-5000 Psi .. . is 
required for missile control. 
Leonard L. Baker, Manag- 
ing Engineer, Mechanical 
Laboratory, Chrysler Mis- 
sile Operations, Chrysler 
Corp., covers the advantages 
of high-pressure pneumatics 
and the dangers of a com- 
pressible fluid system. 


Smooth Ride Over Rough 

Terrain . . . is provided by Le- 
Tourneau-Westinghouse “hy- 
drair” suspension. Ralph H. 
Kress, Manager, Truck Div., 
LeTourneau-W estinghouse 
Co., explains the workings 
of their new air-oil unit de- 
veloped for off-the-highway 
equipment. 


Fluids Under High Pressure 

+ + « require special methods to 
measure their viscosities and 
compressibilities. Rex  T. 
Ellington, Asst. Research 
Director, and Bertram E. 
Eakin, Supv. Reservoir En- 
gineering Research, Insti- 
tute of Gas Technology, 
present a survey of tech- 
niques. 


Preventing Fluid Leakage . . . 


is an increasingly impor- 


tant factor with ever-higher 


Continued on page 37 
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4 New 
Hydraulic Cylinder 
Features Benefit 


You 9 Ways 


...At No Added Cost 





NEW! ALL TEFLON © 
SEALED AGAINST 


EXTERNAL LEAKAGE... 
1. NEW! LOCK-SEAL 
CUSHION ADJUST- 
MENT SCREW... 
NEW! ROD BUSHING 1. 
SEAL ee 
1. 
NEW! SHEF SEAL AT 
. 2. TUBING ENDS... 2. 
. 1. 
2. 
3. 


edu Pont trademark for its tetrafluoroethylene resin 


Copyright 1957—Flick-Reedy Corporation 


Turn Page For Cross Section Of SHEF SEAL 


OTHER MILLER QUALITY FEATURES : = 
@ Case-Hardened Chrome Plated Piston Rod a” 
@ Rust Resistant Surfaces 

@ Tefion Oil and Dirt Wipers 

@ Interchangeable Square Design 





2008 N. Hawthorne Ave., Melrose Park, Ill. 





Hydraulic Cylinder 
Tubing End Seai 











Heavy Duty Model LH—Same Size As Ordinary 
Gasket Type Square Design Low Pressure Cylinders 


NON-SHOCK YOU SAVE THIS % IN 
NORMAL | INTERMITTENT | PRICE OVER STANDARD 


Announces RATINGS RATINGS 2000-3000 PSI CYLINDERS 


1500 PSI} 2500 PS! | 27% 


a New Space 2 | 1500 | 2500 | 27% 


{1500 __ | _ _—-28% 


and Price Saving ae | see | ame |e 














1500 | | 
1200 37% 


“ . r 
Hydraulic ‘et ms mo 


800 =| ~—- 50% 


Cylinder Line fio | soo | 800 | 71% 


800 76% 


Z , oe Not Available in 
800 —_|_ 2000-3000 Psi 
































with Extra Heavy Duty 
3000-5000 PSI MODEL H 


HYDRAULIC CYLINDERS 


Announces nn 


and Mounting Dimensions 


50% ity Power as Miller 2000-3000 PSI 


Hydraulic Cylinders. 


Per Cylinder Dollar 


BOTH LINES 
MADE POSSIBLE BY 


SHEF SEAL 





OTHER MILLER QUALITY FEATURES 


@ All Tefion Sealed Against External Leak- 
age—Tefion Cups Extra 

@ Case-Hardened Chrome Plated Piston Rod 

@ Shear Proof Rod Bushing Seal 

@ Boll Check Interchangeable with Self 
Sealing and Locking Cushion Adjustment 

@ Rust Resistant Surfaces 

@ Tefion Oil and Dirt Wipers 











HAS EVERY ADVANTAGE 


Pressure Energized—Sealing Effectiveness 
Increased with Pressure. 

Zero Metal-To-Metal Clearance at ail 
Pressures Gives You Perfect Seal Backup. 
Sealing Ring Cannot Extrude. 

Simplified Servicing. No “Blind’’ Assembly. 
Sealing Ring Cannot Shear. 

Tefion* Sealing Ring Withstands All Hy- 
draulic Fluids at Temperatures from — 100° 
F. to 500° F. 

Head and Cap Axial Movement Does Not 
Destroy Sealing. 

Allows Air Bleed In Head and Cap for Re- 
mote or Automatic Bleeding. 

One Sealing Ring Cross Section Dimension 
For All Cylinder Sizes—Supplied On Con- 
venient Spools. 

Zero Metal Backup Clearance Eliminates 
Dangerous Leaks and Spurts of Fluid Due 
To Seal Failure. 


NONE OF THESE 
DISADVANTAGES 


GASKET CONSTRUCTION 


Unpredictable Results—Leaks and Blows 
Even at Low Pressures. 

Outlawed by J.I.C. Eight Years Ago. 

Seal Failure Causes Dangerous Leaks and 
Spurts of Fluid. Creates Unnecessary Fire 
and Safety Hazard. 


"O” RING CONSTRUCTION 


i 


High Pressures and Shock Loads Expand 
Tubing—Increase Clearance and Cause 
Extrusion. 
Blind Assembly Can Shear Sealing Ring— 
Difficult Servicing. 
Seal Failure Causes Dangerous Leaks and 
Spurts of Fluid. Creates Unnecessary Fire 
and Safety Hazord. 
Requires Large Inventory of "O” Rings 
—For Servicing Variety of Cylinder Bores. 
—For Special Synthetic Rubber Compounds 
To Meet Ever Changing Fluid and Tem- 
perature Needs. 
edu Pont trademark for ite tetrafuoroethyiene resin. 


SHEF SEAL—Another Miller ‘‘First’’ 







SHEF SEAL Obsoletes 
All Other Hydraulic Cylinder 
End Seals .. . at no added cost 


When you buy Miller ... You buy extra years 






of worry-free Cylinder performance 
...at competitive prices 














age—Te 


Sealing 






Hydraulic Cylinder 
Tubing End Seai 


aon i 






@ Tefion O 






OTHER MILLER QUALITY FEATURES 
@ All Tefion Sealed Against External Leak- 


@ Case-Hardened Chrome Plated Piston Rod 
© Shear Pract Red Sudiing Sent Turn Page For More About MILLER 
@ Ball Check Interchangeable with Self 


and Locking Cushion Adjustment 
@ Rust Resistant Surfaces 
il and Dirt Wipers 






fion Cups Extra 


someemmenansn a 











When you buy Miller 
You buy extra years 







of worry-free 





Cylinder performance 






...at competitive prices 

























NONE OF THESE DISADVANTAGES 


Synthetic Rubber — 
As Static and Dynamic Seals 


1. Unsatisfactory Except When Used With A Limited Range of Hydraulic 
Fluids. 

. Even Uncontrollable Changes in Fluid Additives Often Destroy Seal. 

. Specific Compounds Needed for Compatibility with Specific Fluids 
Normally Used Today. 


. Normal Temperature Range Limited to 0° F. to 130° F. Slightly Re- 


HAS EVERY duced Life When Operated at 130° F. to 150° F. Greatly Reduced 
Life at 150° F. to 250° F. 


ADVANTAGE eee . External Leakage Causes Fire and Safety Hazards When Tempera- 


ture or Fluid Destroys Seals. 


. . “U" Type Seals Without Mechanical Retainer at Mid-Section Fre- 
Teflon As Static and quently “Roll” and Lose All Sealing Ability. 


Dynamic Seals 
Resin Impregnated Leather— 


1. Impervious to Every Hydraulic Fluid As Dynamic Seals Only 


including Fire-Resistant Types. 1. Is Compatible with Many—But Not All—Hydraulic Fluids and Addi- 
tives Including a few Fire-Resistant Types. 


2. Seals Perfectly in Cylinders at Tem- . Normal Temperature Range Limited to —60° F. to 130° F. 
. Slightly Reduced Life When Operated at 130° F. to 150° F. Sub- 
he peratures from — 100" F. to 500° F. stantially Reduced Life at 150° F. to 250° F. 


. External Leakage Causes Fire and Safety Hazards When Tempera- 
3. Can Be Molded Into Shapes That Have ture or Fluid Destroys Seals. 
Zero Leakage— Hold Pressure Indefinitely. Miller Uses Leather Piston Cup Seals for Internal Sealing .. . Standard 
Price (Teflon Cups Extra). 


4. With Proper Design of External Seal Piston Rings— 


Cavities, Teflon Can Be Included As Dynamic Internal Seals 


Without Increasing Prices. Miller Provides 1, shest Pleten Rings Allow Some Leakage. 


Teflon for all External Seals at Prices 2. Allow “Slip” or “Drift” of Piston Due To Leakage—Unsatisfactory for 
Competitive with Ordinary Cylinders. Many Applications. 
. Allow Varying Feed Rates Due To Leakage Because Of Viscosity 
Change During Startup—Unsatisfactory for Most Multiple and Auto- 
Standard (Teflon Cups Extra). mated Operations. 
. Allow Some Pressure Loss. 
. Chips and Dirt Enter Space Between Piston and Tube Causing Scoring 
—Especially During Startup. 


Leather Internal Piston Cups are 












edu Pont trademark for ite tetrafuoroethyiene resin. All Teflon Sealed—Another Miller ‘‘First’’ 


OTHER MILLER QUALITY FEATURES 
@ All Tefion Sealed Against External Leak- 
age—Tefion Cups Extra 
Case-Hardened Chrome Plated Piston Rod 
2008 N. Hawthorne Ave., Melrose Park, Ill. Shear Proof Rod Bushing Seal 
Ball Check Interchangeable with Self 
Sealing and Locking Cushion Adjustment 
Rust Resistant Surfaces 
















Tefion Oil and Dirt Wipers 











BRIER S/ 





Jcontinved/ 





pressures and temperatures. 
G. T. Lyon, President, L 
& L Mfg. Co., reviews the 
recent developments in this 


field. 


Fast, Flexible, Rugged Con- 

trol Systems . . . have been de- 
veloped for military appli- 
cations. Bernard A. John- 
son, Project Engineer, Cook 
Research Laboratories, dis- 
cusses the component which 
made this possible—the elec- 
trohydraulic servo valve. 


Centrifugal Pumps . . . for a 
central source of fluids at 
high pressures and rapidly 
varying flow rates. Thomas 
E. Hall, Administrative En- 
gineer, Byron Jackson Div. 
of Borg-Warner Corp., out- 
lines the merits of this type 


pump and applications. Y¥¥ 





New hydraulic-electric billet grinders at 
the Brackenridge plant of Allegheny 
Ludlum Steel Corp. move on rails up and 
down the length of the steel slab as 
the grinding wheels remove surface im- 
perfections. Hydraulic pressure holds the 
grinding wheel firmly against the slab, 
as the operator sits and manipulates the 
power controls. The wheel is moveable 
in any direction across the slab. 





Hydraulic Training 
Organized 


lo facilitate the exchange of 
information and techniques of 
teaching industrial hydraulics, 
and to keep members posted on 
current developments, the Indus- 
trial Hydraulics Training Associ- 
ation was formed in July. The 
Association is open to all persons 


Continued on page 40 
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HY DROLUBES 


PROTECTION The fire-resistance of CARBIDE’s 
fire-resistant hydraulic fluids has been proved by severe, 
exhaustive laboratory tests. And, in actual service, water- 
base Ucon hydrolubes have prevented serious fires and 
injuries during more than 10 years of routine use in all types of 
industrial hydraulic equipment. The common fire hazards 
connected with hydraulic operations are eliminated when Ucon 
hydrolubes are used. UCON hydrolubes are classified as ac 
ceptable, less hazardous fluids by Factory Mutual Laboratories. 


ECONOMY Ucon hydrolubes 150-CP and 275-0P 
are the economical answer to fire-resistance in hydraulic fluids 
Most commercial hydraulic equipment can be easily converted 
to Ucon hydrolubes with a minimum of time and expense 
Ucon hydrolubes have no harmful effects on most packings or 
seals. In fact, in many instances, reduced leakage losses have 
been reported. Ucon hydrolubes also provide maximum pro 
tection against liquid and vapor phase corrosion and have 
outstanding anti-wear characteristics—thus, pump replacement 
costs are also held to a minimum 

Why not get all the facts on how Ucon hydrolubes can mean 
protection plus economy for you. Write today for the booklet 
“Ucon Hydrolubes Spell Safety,”’ F-40134 


UNION CARBIDE CHEMICALS COMPANY 


= UNION : 
Division of PSE Corporation 


30 East 42nd Street, New York 17, N. Y. 


“Ucon" is a registered trade-mark of UCC 
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@ Tefion Oil and Dirt Wipers Tubing End Sea! 


a 


The Complete Guide to... 
2nd EDITION... FLUID POWER DIRECTORY ...... 


NOW IN OREPARATION! | 





SECTION A 

FLUID POWER COMPONENTS DIREC- 
TORY—Over 140 pneumatic, hydraulic 
and electrical products for fluid power 
systems—from accumulators to wiper 
rings—are listed in this directory. List- 
ings of advertisers appear in bold face 
along with the note “See Catalog Sec- 


tion C, pages to 








SECTION B 
TRADE NAMES—Alphabetical listing of 


4 product trade names gives manufac- 
= ade), As turers’ names and addresses. Bold aster- 
Filul : isk points out all advertisers in the Di- 


rectory. 





SECTION C 


DD t rect ory MANUFACTURERS’ CATALOGS AND 


SALES OUTLETS—Manufacturers’ adver- 
tising is arranged in alphabetical order. 
An index to these specification ads lists 
manufacturer's name and address of 


main plant; names and location of U.S. 











and Canadian representatives. 


MASTER CATALOG of Fluid Power Products 


| SECTION D 
ELECTRICAL FLUID POWER DESIGN—224 pages of 


engineering reference material is di- 
vided into: JIC and ASA Standards, 
Nomographs, Design Data, Air and Oil 
Circuits. Product Information, and Ap- 


plications and Developments. 











PNEUMATIC * 











HYDRAULIC * 


& 
o HYDRAULICS MAGAZIN 


PusLisHEeo By AFPLIS SECTION E 


WHERE TO BUY LOCALLY—The “Yel- 
low Pages” supply information about lo- 





cal fluid component suppliers. Listing is 
alphabetical by state, city and company 
name. Advertisers in this section are in- 


dependent sales companies. 


APPLIED HYDRAULICS 








... FLUID POWER APPLICATION! 
....-MASTER CATALOG OF FLUID POWER PRODUCTS 


The only complete Hydraulic and Pneumatic Reference 





YOUR HANDBOOK FOR FLUID POWER —This biennial volume—the 1958/59 edition—will be available 
October 28th. Since June 1955, the editors of APPLIED HYDRAULICS have been gathering and editing hydrau- 
lic and pneumatic information for this book. You will use the new edition of the FLUID POWER DIRECTORY 
as a time saver for all kinds of information about hydraulics and pneumatics. 

The Components Directory Section lists more than 650 companies who manufacture products in the 
140 indexed classifications from accumulators to wiper rings. 

In this permanently bound volume, more than 150 manufacturers of fluid power components put their 
specification-type advertising in your hands—many will include condensed catalog information. Your 1958/ 


59 Directory warrants being called the “bible” of fluid power application and engineering. 


FOR ENGINEERS WHO USE FLUID POWER —When your're looking for sources of components, or 
trying to locate the manufacturer of a part for which you have the trade name, or want to quickly locate 
the local source, or need spec data immediately, it’s all in this book. And you have a big PLUS section 
which is only available in this volume—224 pages of Fluid Power Design information. It includes JIC 
and ASA Standards, nomographs, charts, product information, over 150 circuits, applications and devel- 


opments. 


UP-TO-DATE INFORMATION —17,500 1958/59 Directories will be put in the hands of men who select 
fluid power components. A recent survey made to users of the first edition published two years ago shows 
that each copy is used by more than 5 men. The book is designed for the hard use it gets. It helps every 
user save time in designing and building fluid powered equipment. Your copy will be your fluid power 


handbook. 


PUBLICATION DATE 
You can reserve $690 OCTOBER 28, 1957 


a copy now... PER COPY 
UHOOOEOOOEODOOOOUUU OOOO UUUUUOUOUUUOOAUOOOOOOUOONUOOOOGO OOOO TLE 


FLUID POWER DIRECTORY 
812 Huron Road, Cleveland 15, Ohio 


Please reserve ...... copy [ies) of the 1958/59 edition 


Compiled and Published by 


APPLIED HYDRAULICS 


The Magazine of Fluid Power 


812 HURON ROAD 
CLEVELAND 15, OHIO 


[) Check enclosed C) Bill me 


Name: 
Company: 
Address: 


City: Zone: State: 


| 
= priced at $6.50 a copy. 


STULL LLLLLALLLLLLLLCLLLLELLLLA ECHL 


SU MLLLULLLLLLLLLLLLLLLLLLLLULLLLecLLLPPCee PLEA 
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BULLETINS 
TELL HOW... 


Hannifin’s newest development, the 
Crown Line of FILTERS, REGULA- 
PFORS and LUBRICATORS, saves 
money wherever air power is used. 
Ihe filters remove dirt and scale 
without robbing you of precious 
power The regulators let more air 
through when it’s needed than other 
regulators do. The lubricators oper- 
ate on minimum pressure differential 

they are quicker and easier to fill, 
too. Available now—local, distribu- 
tor stocks in many areas. Write for 
pulletins and for name of nearest 


distributor. 


REGULATORS 
Bulletin 301 


LUBRICATORS 
Bulletin 303 


COMPLETE RANGE OF SIZES 


HANNIFIN 


FILTERS + REGULATORS + LUBRICATORS 


Hannifin Corporation 
545 S. Wolf Rd., Des Plaines, Il. 


Send me your Crown Bulletins and 


name of nearest distributor 


| 
| 
| 
| 
| Naw 
| 
| 
| 
! 
initiate eisai atpeatidiianeiia mavens emcaeimaiaiie = 
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Jcontinued / 





interested or engaged in the train- 
ing of individuals in this field. 


The organizational meeting was 


next meeting, in October, is Dud- 
ley Pease, faculty member of 
Henry Ford Community College. 


held at General Motors Institute, 
Flint, Mich., and the principal 
speaker was F. L. Mackin, chair- K 
man of the machine shop and hy- ; 
draulic department of the Insti- 


tute. Program chairman for the 


bership in the Association 


Michigan. 


Gereral Motors Institute, Flint 
vvY 


Information concerning mem- 
may 
be obtained by writing George 
Tinetti, Executive Secretary, 
9) 


“- 


Continued on page 42 


cm ee ee |] 


BRIEF NOTES 


RESERVOIR PAINT . . . which is unaffected by most hydraulic fluids, 
(including the phosphate ester type), is manufactured by Protex-A 
Cote Inc., Newark. The coating, called Porselon, is applied like 


ordinary paint. 
HYDRAULIC TRACK ADJUSTERS . 


equipment on the Caterpillar Tractor Co. model D7 tractor, for use 
with the MD7 pipelayer. A hand grease gun is the only tool necessary 


are being installed as standard 


to maintain proper tension. 


NEW LINE .. . of medium and high-pressure cylinders, plus an all Teflon 
sealed cylinder is being made by Miller Fluid Power. They have 


upped pressure ratings on all their high pressure cylinders 


PROTOTYPES . of rubber and plastic parts for experimental engineer 
ing purposes are produced by Minnesota Rubber and Gasket Co., 
Minneapolis. Their Kotokast technique cuts costs where prototype 


experimentation is necessary prior to actual production, 


LOW-HEAT HYDRAULIC SYSTEM Using a pressure-compensated, 
variable-delivery system, Thompson Grinder Co., Springfield, Ohio, 
has developed a hydraulic system which can operate continuously 


ut, or slightly above, ambient temperatures 


BUSINESS BRIEFS 


PRICE REDUCED ON TEFLON RINGS ... W.S. Shamban & Co., Culver 
City, Calif., announced a 50% reduction on single turn back-up 
rings and washers. A new manufacturing process made the reduc 


tion possible. 


AIR FORCE CONTRACT .. . has been awarded to Republic Aviation 
Corp. for the study and design of a 1000 F hydraulic system. They 
will also study and develop high temperature hydraulic fluids for 


the system. 


TELETYPE NETWORK ... installed by Valvair Corp., Akron, links regional 
sales offices and its Canton, Pa. plant with Akron headquarters. 
Installed to speed order processing and product shipment, the sys- 


tem cuts order transmittal time to minutes. 


CROSS-LICENSING of Teflon hose fitting patents was announced 
by Albert J. Weatherhead, Jr., president of The Weatherhead Com 
pany, Cleveland. Under the agreement, Aeroquip Corporation of 
Jackson, Michigan will produce and sell permanently attached Teflon 
hose fittings, and Weatherhead will manufacture and sell Aeroquip 


re-usable type Teflon hose fittings. 


APPLIED HYDRAULICS 


aww www eee eee ee wee ee ewe eee eeoewooeewewa 








CLAENAL TPT ee 


THE RECOGNISED AUTHORITY ON HYDRAULIC POWER TRANSMISSION 
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Get more production—at lower cost with 


Quick-As-Wink 


AIR AND HYDRAULIC 


Control Valves 


V,"" Single Solenoid Two Position 
4-way “B"-type Valve, for Pres- 
sures up to 250 psi. 


4%" 4-way Cam Operated Spring 
Return Valve, for Pressures up 
to 125 psi. 


BRIBE S/ 











Y"" 2 Pedal Foot 
Operated 4-way 
Valve, for Pressures 

up to 200 psi. 


*U. S. Patent No. 2,645,450 








1” Pilot Cylinder Operated 4- 
way Two Position Hydraulic Valve, 
for Pressures up to 5000 psi. 


Cut your costs—and increase your production—by installing 
Quick-As-Wink Control Valves throughout your plant. Proven 
in service, our exclusive, patented* construction assures year 
after year of long, efficient, dependable and low cost operation. 
Production and maintenance men know Quick-As-Wink Valves 
are unsurpassed. Can you afford to gamble with less? Hundreds 
of different types, actions and sizes from 4" to 4". Get full details. 


tO: Write for BULLETIN NO. 571 Today. 


Quick-As-Wink” 


AIR AND HYDRAULIC 


Control Valves” 


Mfd. by C. B. HUNT & SON, INC., 1993 East Pershing St., Salem, Ohio | pressure in his main system, the 





[Jcontinued/ 


Portable 
Hydraulic Elevator 


The hydraulic system for rais- 





| ing the platform is designed to 


maintain low pressure under max- 
imum loads, assuring minimum 
wear on packings. A by-pass return 


oil line to the reservoir prevents 
oil leakage. 

The hydraulic system is a com- 
plete package unit, powered by 
automotive type batteries of 12 
volt capacity. 

Unit will lift 750 pounds 71 
inches in 9.5 seconds. In designing 
the machine, Barrett-Cravens Co., 
Northbrook, Ill, included every 
safety feature. vvv 


Emergency Air 
Brake Has Sealed- 
In Air Supply 


An emergency air-brake-control 
system for buses, trucks or truck 


| and trailer combinations features 


an air supply that is entirely inde- 


| pendent of the vehicle’s main air 


supply. It operates only when the 


| main air supply is lost or lowered 


to a point below safe operating 
pressures. It can be installed so 


| that the brakes will apply in sev- 


eral combinations; axle by axle, 
chamber by chamber, rear axle 
only, front and rear axles or any 


| other combination of needs. 


If a driver attempts to move 
his truck without adequate air 


Engineering and Sales Representatives in the Principal Cities Continued on page 44 
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reusable couplings 
an/ hydraulic hose 


- for tactest in-the-tield replacement [ 
- fist choice tor original equyyment Lf * 


Single and Double Wire Hose For Medium-High Pressure and High-Pressure Service 
Seamless inner tube of synthetic rubber, reinforced 

KEAN - steel wire braid, and synthetic rubber outer cover. 
Wttttte Resists abrasion, weather, and oil. Hose temperature 
SARA ; WZ operating range: —40°F. to +275°F. 


setwad 4s 


Couplings. Made of high-strength 
steel. ‘‘Double-wedge grip” forces 
coupling threads through rubber 
cover grips e ther sin 5 
double wire braid firm 

both time and labor! 


Adapters. Full range of size: 
J.C. and other threads. One 
piece adapters—and swivel un 
felelele)i is MleM iiuileliay 

oh elloMma Jt iilale mE tigells 


quarters 


Hose Assemblies. Types and 


sizes for all hydraulic lines. Neo : i 
. oe : STEWART 
special assembly tools required te 


Fast, easy assembly wit 


dinary tools! 
. Alemite, Dept. EE-97 


os “4 ae 1850 Diversey Parkway WARNER! 


SS 
ne eum \ Chicago 14, Illinois 

= Please send me my free copy of the complete Surgepruf 
Write For Free Catalog! (> * 


266. US PAT OF 
s 


Division of STEWART-WARNER CORPORATION y City —________ 
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TWO BIG ADVANTAGES! | BRIEFS / 


1. Self-Aligning Ball Zeentinved/ 
2. Self-Adjusting Seal ee 


mediately. The air compressor will 

















start pumping air to the main 
system. When this pressure reaches 
the normal operating pressure, the 

CASING ut emergency brakes will release. 
The action of the emergency con- 

SPRING @ trol valve is automatic, but not 
WRENCH severe. The braking action is ra- 

GASKET FLAT tio-controlled. If a fast or sudden 

loss of air occurs, the valve de- 
livers only enough air to accom- 
plish its braking action. The emer- 


SELF - 
ALIGNING 


gency system installation is sim- 
ple. and does not require any 
changes in the present air system. 
It is manufactured by Power 


. Brake Equipment Co., Portland, 
For Use With Oregon. vy 


“%", %", Vr", %", 
. tie. 2, = R 
ecent 
a Pipe gs 
BALL (G — Publications 


BARCO SWIVEL JOINTS Automation in Practice, by 


Samuel E. Rusinoff. This book 
explains the use of automatic con- 


-— Vake Piping trols and pneumatic, hydraulic, 
Fiexible! Tr ve electrical and electronic controls 
+ : 


devices, shows how automation 


may be used in production of met- 
Two important features give Barco als, metal casting, pressworking, 
Swivel Joints capabilities not found in mm 3 metal-cutting operations, heat 
treatment of metals, testing, in- 

= ’ spection and quality control. 

- . in - 
SELF-ALIGNING—Providesa 45,870 HOLES PER MINUTE Rusinoff, an authority on manu- 
wide tolerance for pipe fitting and ma- —Six Barco Swivel Joints (see arrows) in facturing processes, is now a pro- 
“dog leg” piping provide flexible connec- 
tions to moving hydraulic cylinder on — , on 
installation time and permanently acoustic tile hole drilling machine. 800 at the Illinois Institute of Tech- 
protects against binding and wear. psi operating pressure; Y%" to 1” stroke, nology, and a private consulting 

30 per minute. 


ordinary swivel joints: 


chine alignment. Saves endless hours fessor in mechanical engineering 


engineer. He has been in design 
SELF-ADJUSTING SEAL—- =| ~~ | and research at Westinghouse 
Pressure sealing and automatically © ’ t : Electric, Borg-Warner, and an 
self-adjusting for wear. Ideal for automobile manufacturer, and has 
hydraulic service. Uniform perform- ‘ {5 written several other books and 
ance over wide temperature range. 1 articles on manufacturing proc- 
Long life. No lubrication needed. esses and production. vvv 


Send for Catalog 265B, “Barco Self- 


Aligning Swivel Joints.”’ Ratings as . Automatic Controls 
high as 750 psi steam or 3000 psi hy- Ol, BURNER —Twe Berce Swivel Standard Being 


draulic. Sizes 4" to 2"; angle or straight. joints (see arrows) mounted as pivot 
Ask for recommendations Barco is at points on hinge provide swivel connec- Developed 
tions for fuel oil and steam atomizing 


your . . 
’ lines to door mounted oil burner. 


Increased use of automatic con- 
FOUNDED 1909 trols in industry has created a 
BARCO MANUFACTURING CO. need for a common language for 


532K Hough Street ; Barrington, Illinois this field of engineering effort. 





The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints [ nder the auspices of the Ameri- 


oo a 
UTS pacar gv EPe™ In Canada: The Holden Co., itd., Montreal Continued on page 48 
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LOGANSQUARE CYLINDER 
FOR AIR OR OIL SERVICE 


bau 


(POSITIVE, CONTROLLED 


\ 
‘ L . 
LOGAN MODEL 6401 
ADJUSTABLE AIR SPEED 
CONTROL VALVE 


LOGAN MODEL 400-REt-UNIF 
REGULATES, FILTERS, LUBRICATES 


| a | 





Yes, you can always depend on Logan for the most 
dependable components to effectively serve your 


air circuit requirements. 


LOGAN MODEL 6540 4-WAY, 2-POSITION LOGANSPORT MACHINE CO., INC. 
AIR CONTROL VALVE 832 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 
D 100-1 AIR CYLINDERS 0) 62 SURE-FLOW PUMPS 
© 100-2 MILL-TYPE AIR CYLS. © 200-1 HYD. POWER UNITS 


() 100-3 AIR-DRAULIC CYLS. (© 200-2 ROTOCAST HYD. 
CYLINDERS 


Compete ow (CD 200-3 750 SERIES HYD 

Owes ayy Pea CYLINDERS 

(CD 100-5-1 ULTRAMATION (0 200-4 and 200-7 HYD. VALVES 
CYLINDERS (D 200-4 SUPER-MATIC CYLS. 


FREE seno For THE “LOGAN CALCULATOR" 1 St PRESSES (1 70-1 CHUCKS 
(FACTS OF LIFE CO ABC BOOKLET 


CE CIRCUIT RIDER 
TO: 


NAME 








MEMBER: Natl. Mach. Tool Builders’ COMPANY 


Assn.: Natl. Fluid Power Assn 
\/ ADDRESS 
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Close upof Acipco steel tubes 


used as hydraulic 


cylinders 


and rams in the new Demps- 
ter-Balester scrap metal ~ 


press 


Contr trifuga (ly Spun 
STEEL TUBES 


Selected for Newly Developed Press 


Dempster Brothers, Inc., of Knoxville, Tennessee, is one 


of the country’s leading manufacturers of baling equip- 
ment. They also manufacture equipment in the famous 
Dempster-Dumpster System of materials handling. 
When Dempster Brothers’ engineers required power- 
ful hydraulic cylinders for their new ‘*750” Dempster- 
Balester, they called on Acipco. Working with Dempster 
Brothers’ creative engineering staff, Acipco supplied the 
two main hydraulic cylinders, completely fabricated and 
for this new, 


assembled, more economical press. 


[he Dempster-Balester main cylinders are examples 


Hydraulic cylinders fab- 
Acipco steel 
tubes ready for shipment. 


/4\ eR are 


or St — ep ae @ > 5 @) ae TB SD oe > Oe 


ricated of 


Special Products Division 


RMINGHAM a 
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JHLESVE 


New Dempster-Baleste: 
“750” features the Aux- 
iliary-Compression 
Door and Skip-Pan 
Loader. longe: 
charging box handles 
scrap as large as a com 
plete auto bod) 








"4 
‘ 
4 


New > 


of the extra advantages you get when you specify Acipco 
centrifugally spun steel tubes for your application. In 
addition to getting high quality tubes with the exact 
physical, metallurgical and chemical properties your ap- 
plication requires, you get the benefits of expert technical 
assistance and Acipco’s combination of complete facilities 
and manufacturing competence. 

If you manufacture or design products requiring tubu- 
lar steel, your nearest Acipco distributor will be glad to 
supply information about Acipco steel tube applications 
in your field 
SIZE RANGE: Lengths up to 16’ 
together. OD’s from 2.25” to 50” 


ANALYSES: All alloy grades in steel and cast iron, including heat 
and corrosion resistant stainless steels; plain carbon grades and 
special non-standard analyses. 


longer lengths by welding tubes 
; wall thicknesses from .25” to 4’ 


DISTRIBUTORS 


J. M. Tull Metal & iveoly Co. 
285 Marietta St. 

Atlanta, Ga 

C. A. Roberts Company 

2401 Twenty-fifth Avenve 
Franklin Pork, itt 

Strong, Carlisle & Hammond Co. 
1392 W. Third St 

Cleveland 13, Ohio 

Ducommun Metals & Supply Ce. 
4890 So. Alameda St. 

Los Angeles 54, Calif. 


Austin-Hastings Co., Inc 
226 Binney St 

Cambridge 42, Mass 

Peter A. Frasse and Co., Inc 
17 Grand St 

New York 13, N.Y 

Lyman Tube & Bearings, Ltd 
920 Ste. Sophie Lone 
Montreal 3, Canada 

Vinson Steel & Aluminum Co. 
4606 Singleton Bivd 

Dollies 7, Texos 
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Hannifin, leader in fivid power products, has added an important 
feature to the cylinder—work horse of the hydraulic business. Their 
series “H" square-type cylinder (above) uses a unique removable 
cartridge gland...the gland is threaded for easy removal with- 


out dismantling the cylinder... also, the bronze bearing is ahead 
of the packing, where it receives adequate lubrication, gives 
longer gland life. With this feature, changing the rod packing is 
simple... for Pydraul, just order “Group 3” packings. 


Engineers guard against needless fire risks 
with fire-resistant Pydraul in Hannifin cylinders 





A hydraulic-fluid fire could 
destroy all or a vital part of 
your entire plant . . . good reason 
to use fire-resistant Pydraul. 
Needless risks are avoided . . 
even if your hydraulic equipment 
is near hot metal, electrical con- 
tacts, or open flame, because 
Pydraul is fire-resistant. Pydraul 
has good anti-wear qualities and 
noncorrosive features to protect 
the satin finish of honed cylinder 
bodies (or any metal parts). 


September, 1957 


If you need a top-grade hydraulic 
fluid combining superior lubri- 
cating qualities ...long service 
life . . . vital safety factors... 
see your Monsanto representa- 
tive about Pydraul. He’ll show 
you how easy it is to switch to 
fire-resistant Pydraul. 

Write for Pydraul F-9 booklet 
Organic Chemicals Division 
MONSANTO CHEMICAL COMPANY 
Dept. OEM-12, St. Louis 1, Missouri 
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Pydraul F-9—first and only hydraulic fluid 
listed by Underwriters’ Laboratories “in 
respect to fire hazard, Pydraul F-9israted 
by Underwriters’ Laboratories, inc., 2-3 
in a class much less flammable than a 
paraffin (petroleum) oil, according to a 
schedule in which Ether is rated 100; 
Gasoline 90-100; Alcohol (ethy!) 60-70; 
Kerosene 30-40; Paraffin 10-20.” 
Pydraul: Reg. U.S. Pat. Of. 


MONSANTO 


Where Creative Chemistry Works Wonders for You 


41 





Industrial BRAE —_—_ 
Hydraulic 


can Standards Association, a proj- 
Equipment 
for PEAK PERFORMANCE ADEL Hydraulic 


Valves and Pumps are setting new and ever higher 
standards for precision in manufacturing and efficient 
performance in operation. Following are but a few of the 
wide variety of models to meet all operating conditions. 








ect has been started to establish 
standard terms pertaining to au- 
tomatic control and to develop 
definitions of such terms. To han- 
dle this project, Sectional Com- 
mittee C85 has been constituted. 
Its title is: Terminology for Au- 
tomatic Controls. Its 
the American Society of Mechan- 


Sponsol is 





ical Engineers. Its scope is as 
follows: 

Terminology pertaining to sys- 
tems such as: automati 


control, feedback control, regulat- 


process 


y 


ing and other related systems not 





4-way volves with spring-centered, spring-offset, 
and 1, 2, or 3 position detent action. 1500 psi. 
Flows to 28 gpm. 


For 1000 psi service with rated capacities at 


1800 rpm of from 1.5 to 46.8 gpm. 


oa | 





pass 
ves 


Relief, Sequence and Unloading valves. 
Direct or remote operation, 50 to 1500 psi 


range 


co 


) 
now, 
N Own ast 


Compensated type maintains constant flow over 
wide differential pressure range. No drain line 
required. 1500 psi. 





yor 
h DAN es 


z or 3 position detent. With or without dog 


or lever. Can be used as 4-way valve in small 


circuits. 1000 psi 
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PRECISION 
PRODUCTS 


BURBANK, CALIFORNIA © HUNTINGTON, WEST VIRGINIA 


Manufacturers Of | MARINE & INDUSTRIAL 
HYDRAULIC CONTROL EQUIPMENT 


DISTRIBUTORS: 


ARIZONA - 
Air-Oraulics Company 
Phoenix, Arizona 
CALIFORNIA + 
Haske! Engineering & Supply Co 
Glendale 4, California 
Haske! Engineering & Supply Co 
San Francisco 3, California 
CONNECTICUT - 
Ait & Hydraulic Engineering Co 
New Haven Connecticut 
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INDIANA - 
The Neff Engineering Co 
Fort Wayne 3, Indiana 
MICHIGAN - 
industrial Alr & Hydraulic 
Equipment Company 
Detroit 15, Michigan 
MISSOURI - 
Corby Supply Company 
St. Louis, Missouri 
L. 4. Mon , 
Independence, Missouri 
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| 
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ec 
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Valves allow free flow in one direction only, 
Many variations available. 3000 psi. 


NEW YORK + 

Power Drives, inc 

Buffalo, New York 

Tri-State Supply Company 

Brooklyn 33, New York 
OHIO - 

Scott Equipment & 

Engineering Company 

Dayton 10, Ohio 

Wyatt Sales Company 

Cleveland 15, Ohio 
OREGON - 

Russ Chamberlin Company 

Portiand 14, Oregon 
PENNSYLVANIA - 

Frank T. Donnelly Company 

Pittsburgh 38, Pennsylvania 
RHODE ISLAND - 

Lincoln Suppty Company 

Pawtucket, Rhode island 
TEXAS - 

Air-Draulic Equipment Company 

Houston, Texas 
UTAH - 

Robert Taylor & Sons 

Salt Lake City 10, Uteh 
WASHINGTON + 

Haske! Engineering & Supply Co 

Seattie, Washington 
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On horizontal gas engines with integral 
air compressor cylinders, installed by 
Liberty Glass Co., Sapulpa, Okla, mech- 
anical fatigue due to gas pulsation 
caused pipe line breaks. Burgess-Manning 
Co., Libertyville, Ill. designed snubbers 
to solve this pulse problem. They were 
installed in the 45 psig discharge laterals 
adjacent to each machine. Pulsation was 
reduced to a minimum and the vibration 
in the discharge headers and aftercoolers 
was eliminated. 





requiring human intervention as 
part of the regulating procedure. 
The subcommittees their 
work areas are as follows: 
Subcommittee 1, Types and 
Components—definitions to de- 
scribe the basic types of automat- 


and 


ic control systems and the various 
component elements of each sys- 
tem. 

Subcommittee 2, 
defining the signals and process 


Signals 


variables which are present in a 
generalized feedback control sys- 
tem. 

Subcommittee 3, Moles and 
Parameters—terms describing 
automatic control action, and the 


Continued on page 50 
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halos... 


for harassed 
engineers* 


Are your leather oil seals 

or packings giving you headaches 
instead of halos? Your best cure for 
this situation — specify IPC. 


Why? 


Well, because IPC specializes in the 
custom approach to packings problems 
. leather or synthetic. Better 

materials and manufacturing techniques 
add up to better results. 


You might be amazed at the 
applications which are solved by IPC 
‘eather packings — plain or impregnated. 
Ask your IPC representative for 

a complete rundown . . . today. 





*Production and 
maintenance folks, tool 


st (pe) LVZERNATIONAL 


Oil Seals 


Precision Molding PACKINGS CORPORATION 


Bristol, New Hampshire Ps 
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Quick with 
the answers... 


@ @ @ that’s the 
Issue of APPLIED HYDRAULICS 
in January. It provides 34 Quick 
(,uides to Product Selection to 
hydraulic design 


fluid 


and a kluid Power 


help 


engineers 


house power components 


Products 


Review to help engineers develop 


hew equipment. Make sure your 


py is handy! 


January Issue 


APPLIED HYDRAULICS 


{dvertisers: 


Thi special issue will be re 
year roun viving your 

extra readership 4 com 
nidres index helps 
mpany's ad. Forms 
regular space 


ve t advertising 


812 Huron Rd . Cleveland oO 


Designers’ Guide 


BRIEF S/ 





fJcontinued/ 





fixed or adjustable parameters 
which influence control action. 
Subcommittee 4, Behavior 
and Presentation—<defines terms 
describing in detail the responses 
of automatic control systems, and 
their 


ments. 


generalized controlled ele- 


A Coordinating Committee will 
resolve questions of concept, pro- 
cedure and style as they affect 
all subcommittees. It will also 
editorial committee 


tentative Standard. 
vvY 


serve as an 
to draft the 


Continued on page 52 


Accurate Part Assembly With Air Circuitry 


\ machine has been designed to 
semi-automatically press two hard- 
ened bushings into a cutting chain 
router tooth. The operation was 
originally performed on standard 
arbor presses with special fixtures 
to pre-position the parts. Maximum 
production with the old system was 

800 assemblies per day. With the 
new equipment 2300 unit assem- 


blies per hour is possible. 


@ Operation—Pushing the start 
button causes the 12 station rotary 
feed table to station. 
The impulse switch, built into the 
index table, actuates the air cyl- 
inder which presses the bushings 
into the tooth. When the air cyl- 
inder retracts, a switch indexes the 
table 
cycle of the continuous cycle op- 


index one 


again, completing the first 


eration. 


@ Accuracy—The depth the 
bushing is pushed into the router 
tooth is measured by a limit switch 
which controls the retraction of the 


air cylinder. The switch can be 
screw adjusted for various sized 
bushings. This switch will only re- 
tract the air cylinder if the proper 
bushing is used—all operation 
stopping if the bushing is the 
wrong size. The valve that directly 
controls air cylinder retraction will 
trip with only a .002 in. movement 
of the limit switch, This sensitive 
action means that the bushings are 
press fit to within .002 in., or flush 
with the router tooth body. 


e@ Advantages—Even though two 
operators are needed to load and 
unload the machine, the maximum 
daily output is almost four times 
the old method. The accuracy of 
the air cylinder and electro-hy- 
draulic control system has com- 
pletely eliminated rework, a major 
disadvantage of the arbor press 
method. The new 
veloped by Dunnington Mfg. Co., 


Indianapolis, paid for itself after 
vv 


machine de- 


90 days operation. 
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FLUID POWER 
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SOME IDEAL 
APPLICATIONS 


IDEAL for parallel feed of cylinders. 


IDEAL in accumulator applications. 
No delicate pressure balance valve is 
required. All pistons deliver power 
to charge the accumulator; then one 
piston “maintains pressure. System 
leakage is supplied by this same 
piston discharging over the pressure 
control valve. Minimum horsepower 
is used and constant cycling is 


avoided. 


IDEAL for clamping or other high- 
low operations requiring only max- 
imum and minimum power. Makes 
unnecessary the use of both a high 
pressure and a low pressure pump, 
or a costly variable displacement 
arrangement. The single ISO-FLO 


pump is both better suited and 


more economical. 
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The ISsO-FLO pump is actually many separate radial 
piston pumps in one pump body. Though all piston 
assemblies are driven from a common eccentric cam, 
each piston has its own set of valves. Thus each piston 
is in itself a highly efficient source of fluid power, which 
may be isolated from the output of the several other 
pistons—by a simple alteration of the pump’s normal 
discharge manifold. A variety of independent flow rates 
may thus be obtained from a single ISO-FLO pump, with- 


out complex flow control or reducing valves. 


By subjecting the various independent flow rates to 
control by separate relief or pressure control valves, 
one 1SO-FLO pump can easily be made to handle a variety 
of hydraulic operations—without the complex valving 
of the usual control systems, and without the cost of 


secondary pumps and motor drives. 


ISO-FLO pumps are available in models with 7 or 
l4 pistons. Capacities: /, to 10 G.P.M. Operat- 


/ 


ing pressures over the entire 0 to 10,000 PSI range. 


SIMPLEX ENGINEERING co. 


Subsidiary of RACINE HYDRAULICS & MACHINERY, INC 


ya \, | -+-3"4/ ee) eile) 












rere PLUGS & CAPS 


are easily hand tightened 
e Pressure Seal 
For e Thread Protection 
e Moisture Protection 


Self-aligning plug, 
aluminum, threaded. 


Polyethelene cap 
Seraight wall, snug fic 


Pipe cap, 
aluminum, 
threaded. 


Polyethelene 

cap or ges. 

Tapered wall for 
universal application. 
Large range of sizes. 


Threaded heavy 
aluminum cap for 
AN and SAE 
fittings. Also special 
sizes available. 


When you buy Clover Closures you buy the best in tight fitting protection. 
hey are made in polyethelene and metal for internal and external applications. 
light fitting design, seals out moisture, dirt and gives dependable thread 
protection. Metal closures with neoprene rings or discs can be used to seal 
unit and hold relatively high pressures. For the newest in closures always 
specify CLOVER! Special closures engineered to your requirements. 


This new polyethelene clo- 
sure has heavy molded 
threads. Ie fits the contour of 
= and when set up by 
t will — pressure 
ina while protecting 
i“ 


use of neoprene co seal pressurized systems. 


BRIEPS / 














Gentlemen 


S& 
| am interested in: 


Threaded aluminum caps and plugs with large 
knurled grip for fast hand application. Shows 

Plugs 
Caps 


Please send your idea box of 
Clover Closures 


CLOVER 


Industries, Inc. 


Name 


Company 








578 Young Street Address 


TONAWANDA, 
NEW YORK City- 
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Denison Sets Up 
Research Foundation 


A research organization to serve 
industry and the U. S. Govern- 
ment by providing research talent 
and facilities for conducting a 
wide variety of research, has 
been announced by William C. 
Denison, chairman. The Denison 


W. C. Denison 


Research Foundation, located at 
8555 Olentangy River Road, Co- 
lumbus, is a phase of the William 
C. Denison Foundation, formed 
in 1941. 

Jack P. Pedersen, former ex- 
ecutive of Detroit Harvester Co.. 
Detroit, has been appointed di- 
rector, and Robert R. Hyatt. 
former general counsel and admin- 
istrative staff assistant for Deni- 
son Engineering Co., was appoint- 
ed associate director. 

In addition to its full time staff, 
the Foundation has a supervising 
board of consultants made up of 
prominent scientists. vvv 


Air Powered Hand Tool 
Fastens Hose Clamp 


Improvising with available 


equipment, J. N. Fauver Co., De- 
troit, has air powered a manual 
clamping tool to speed the as- 
sembly of hose clamps on air 
lines. A 2-in. diameter air cylinder, 
operating at 40 psi, is used to 
actuate the clamping tool. With 
one arm welded to the base plate, 
and the other welded to the cyl- 
inder shaft, the tool is controlled 


Continued on page 54 
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D-M suilt-in QUALITY 


Means Built-in ECONOMY 


PEM Tie-Rodless 
Cylinders 150 PSI Air- 
Up to 1500 PSI Oil 


Fit Where 
Others Won't! 


O-M cylinders were designed with both the “Original 
Equipment Manufacturer” and the “User” in mind. 


Space-Saving — O-M is the original compact “Fits 
where others won't” cylinder, allowing smaller 
castings to be used in mac hines, or “More power 
for same space”— easily oriented ports — aids in 


design problems 


Best of Materials — Precision honed steel bar- 
rels, bronze bearing surfaces, machined steel end 
covers, highly polished chromed piston rods, rod 
scrapers, proper packings for the various operating 
mediums and pressures — just to mention a few. 


Long Life — Quality material, accurate machining, 
fine finished, proper bearing materials, precision as- 
sembly, individual testing are assurance of long life. 


Easy Maintenance — The internal key feature not 
only makes it possible to save space and to easily 
orient ports, but also makes it easy 

to disassemble, inspect, clean, re- 

pair and reassemble—thus further 

reducing costly down-time. 


Engineering Service 


Consult an Ortman-Miller representative regarding 
your pneumatic and hydraulic problems. His broad 
experience with standard and special cylinder appli- 
cations is available to you without cost or obligation. 
Use convenient coupon for name and address of O-M 


representative nearest you 








Original Cost— Priced right! Compare prices and quality 
to be cony inced. 


O-M Air and Hydraulic Tie-rodless Cylinders are avail- 
able in a complete range of sizes (11% " to 8" bores) with 
standard or heavy duty rods. Completely interchangeable 
parts and mounts. Immediate delivery on many sizes. 


Vail coupon at once for Bulletins 101A (O-M Tie-Rodless 
dir and Hydraulic Cylinders) and 105 (O-M Series T-H — 
Heavy duty Hydraulic Cylinders) 


ORTMAN-MILLER MACHINE COMPANY 
1 143rd Street, Hammond, Indiana 


[_] Have representative call 
[] Send Bulletins 101A and 105 


Name Position 





Company 
Address 
City. Zone State 
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year eliminates usual 


refilling of systems: 


Filter life up to 4 
frequent draining, 


Oil Filters trap dirt, acids, rust, 


all solid contaminants, 


HILCO Hyflow 
sludge, gu™s resins «+ - 


and keeps your hydraulic s 
+ all times. To 


this means longer oil life, reduced wear and 
less down time and lower 


ystem clean and in 


top running condition @ you, 


abrasion «~~ hence, HILCO 
maintenance costs giving you continuous equip- 


th increased production. Hy- 


ment operation wi 
depends upon 4 clean 


draulic unit sensitivity 
m. HILCO Hyflow filters remove solids as 


syste 
nd retain much 


oon as they enter the system @ 


s 
h enters the oil from the 


of the moisture whic 


atmosphere and from condensation. 


top running cond 


ping it in 
portable models. 


of your equipment by kee 
Hydraulic Oil Filters come in stationary OF 
hooked into hydraulic systems without interrupting equipm 


eo SEE FOR YOURSEL 
keeps 





IN CANADA 


54 


Obligation 


Recommendations at no 


148 W. 
FOURTH ST. ELMIRA, NEW YORK 
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Obtain the full capacity and economy 
ition with HILCO. 


They can be 


ent operation. 


F HOW HILCO 


your Hydraulic System Clean..- 


BRIER S/ 


by a four-way, foot operated valve 








The hose clamp design lends it- 
self to this mechanical applica- 


tion. Manufactured by Circle 


Clamp Corp., New York. these 
an round clamps have twe 

é ’ 
ugs on opposite sides. The clamp 


are applied by squeezing the 
parallel sides of the lugs together 
with pincers. The operator slips 
the clamp on the hose, and holds 
it inside the receiving rings so 
the pincer jaws close on the lugs 
No slippage or loss of clam ine 
action has been observed at a 
burst pressure h 
12.500 psi. 


approximately 
vvv 


Continued on page 56 





OlL RECLAIMER 


complete oil 
Removes 


re- 








So air valve testing unit employs a sin- 
o solenoid spring return valve with a 
e ectrical timer control. The reading di i 
on this control denote the speed in “ 
ton strokes per minute that the iad th 
operating. On the same table is 4 dion 
mentary-operated valve connected mg 
double-acting cylinder. This valve is ha 4 
operated by two hand switches. The ¢ - 
ing unit was developed by Ross O a 
ing Valve Co., Detroit. — 
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The 100% testing of all Skinner Solenoid Valves 
is your guarantee of consistent leakproof life 


Every single Skinner Solenoid Valve receives 100% 
leakage inspection before shipment. Each one is tested 
under full pressure conditions at every point for both 
internal and external leakage. Modern, sensitive equip- 
ment like that shown above is used to quickly detect 
any defect. 

In laboratory tests Skinner valves are regularly getting 
over 20 million cycles without leakage. And these re- 
markable results are constantly proving out in service. 


In vacuum service, for example—and in critical test 
equipment—standard Skinner valves are frequently 
specified because of their record for outstanding 
trouble-free performance. 


So, if you are looking for solenoid valves with excep- 
tionally long leakproof life, look to Skinner valves. 
For complete information on Skinner’s line of 2-, 3- 
and 4-way valves, write us or contact a Skinner 
representative. Write Dept. 319. 


Skinner Solenoid Valves are distributed nationally 


| ae 





ELECTRIC VALVE 


CONNECTICUT 


V G Ki i i a DATARS (0) \" NEW BRITAIN 
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Fluid Powered Press 
For Powdered Metals 


Pressing parts from powdered 
metals is not too difficult if you 
have a press like the one de- 
veloped by Baldwin-Lima-Hamil- 
ton Corp., Philadelphia. The head 
of the press is a cylinder with its 
piston connected to the top punch 
support. Oil is held in the cylinder 
above the piston, and an accum- 
ulator is mounted on the head. A 
hand pump gets oil to the head. 
Head pressure is obtained by 
charging the accumulator with 
air or nitrogen. By using this 





“AA 4 3 A Darcova Pumcup 


Darcova 45° Bevel Type Pumcup 











@in reciprocating pumps 


@in air and hydraulic cylinders 


With Darcova Pumcups in your cylinders, there’s less fluid 
slippage. High volumetric efficiency is maintained and 
Pumcups outlast other packings at least 3 to 1! There’s less 
down-time! Lower power cost! Smoother operation! Less 
maintenance and replacement! 


floating head principal, it is pos- 
sible to predetermine what pres- 


. . e will be applied. 
Longer life is the result of truly advanced cup engineering, ~~ i appli 


including 100% nylon composition, plus a choice of types, ; ; 
textures and precision sizes to exactly match fluid, cylinder, two regulated air cylinders. Ad- 
pressure and temperature conditions. justable stops limit the travel of 


The die holder is positioned by 


These same factors contribute to prolonged high efficiency by the die when pressing flanged 
permitting full advantage of the “cup principle’. Thus fluid pres- parts. Mountings hold two core 
sure always keeps Pumcups snug against cylinder wall, despite rods simultaneously. One mount- 
eventual wear, while the total frictional load is minimized. ing is stationary; the other is 

Send for Bulletin 5503. It will give you a// the facts. movable, positioned by a pneu- 

matic cushion. 
All moving, lubricated parts 
DARLING VALVE & MANUFACTURING CO, = &° enclosed, fo prvvealt abrasives 
Williamsport 15, Pa. from getting into the bearings. \ 
gear pump forces filtered oil to 
the crank and connecting rod 
_— Aa TRADE MARK bearings. 

[The press may be cycled for 
continuous run, dwell at any pre- 
determined point, single stroke, 
and inching. vvv 
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[pplied to Hydraulics ~— 
: Vv ickeRs “Packaged” Hvdraulie Power Units 


Are Compact, Convenient and Economical 











The outboard motor is popular because 





it is a complete, self contained power 






Vickers Power Unit for TV tube- 


package ... quick and easy to apply . 
. making machine. Built at Waterbury, 


Vickers Custom-Built Power Units pro- 











vide a comparable packaged system for 


the hydraulics of any particular machine 






or job. Built to the exact needs, it is 


compact, efficient, and very quick and 





easy to apply. 





All necessary pumps, valves, interme- 






diate piping, motors, controls, oil reser- 





voir, oil filters, air cleaners, oil level 





gauges, fittings, etc. are included, as well 





as electronic components if used. 


Yeu are assured dependable perform- 





ance. Design is improved and simplified, 






time and cost of installation are reduced, Vickers Power Unit for controtting 


or a * Hor — : — transfer machines. Built at El Segundo, 
appearance is better, servicing is easy. Calif., plant. 





Each unit is pretested at the factory 





and is ready for immediate operation. 





Vickers undivided responsibility for the 






entire hydraulic control system is im- 











portant to both the machine builder and 










Vickers Power Unit for operating 


his customer. Write for Bulletin 52-45, ome press. Built at Chicago, Ill., 7866 
ant. 





VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 






Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department !|474 e Detroit 32, Michigan 












Application Engineering Offices: ATLANTA + CHICAGO 
CINCINNATI! « CLEVELAND « DETROIT « GRAND RAPIDS 
HOUSTON « LOS ANGELES AREA (EI Segundo) « MINNEAPOLIS 
NEW YORK AREA (Summit, N.J.) + PHILADELPHIA AREA 
(Media) + PITTSBURGH AREA (Mt. Lebanon) « PORTLAND, ORE Vickers Power Unit for operating press 
ROCHESTER « ROCKFORD « SAN FRANCISCO AREA (Berkeley) roll, Built at Toronto, Ont., plant. 

SEATTLE « ST. LOUIS « TULSA « WORCESTER 

IN CANADA: Vickers-Sperry of Canada, Ltd., 


Toronto and Montreal Vickers Power Units are built also at 


ENGINEERS AND BUILDERS OF These five plants provide economical and 
OlL HYDRAULIC EQUIPMENT SINCE 1921 
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Ozone deterioration 
Continuing stress 
Gas leakage 


Rough handling in use 


New National Hypalon O-rings solve 


these problems; insure a hand-tight 


gas seal in Victor Torches 


\s static seals, commercial Buna N O-rings per- 
formed satisfactorily in Victor welding torches — 


when the rings were new. 


However, ordinary O-rings age fast in welding 
torches. They receive rough treatment when welders 
change nozzles; nozzles are often dropped on the 
ground to lie there until needed again. Severe ozone 
deterioration is experienced. Continuing stress, al- 
though mild, impairs O-ring elasticity. Rings on 
welding nozzles are sometimes subjected to long 


shelf life. 


National Seal engineers developed a new O-ring 
compound, National Hypalon L-11, which not only 
withstands rough handling, ozone deterioration and 
stress but exhibits many times the shelf life of Buna 
N compounds previously used. Today, National Hy- 


palon is standard at Victor. 


Special compounding to meet unusual conditions 
is a basic part of National’s complete O-ring engi- 
neering service service available from National 


Field Engineers in major cities nationwide. 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 


and Downey, California 
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Specify These Aeroquip Hose Lines 
or Fluid Line Systems Up To 3000 psi. 


as sane eae f “ 


AEROQUIP 2651 AND 2652 HOSE features the same tough construc- 
tion as 1503 Hose, but has an oil, mildew and abrasion resistant rubber 
cover. Tube sizes from %”" through 3”. 


AEROQUIP 1503 AND 1502 HOSE is constructed with a synthetic 
rubber inner tube, o reinforcing layer of single wire braid, and an oil and 
mildew resistont cotton braid cover. Tube sizes from 4" through 22". 


Dash size (in “«in.) 6 10 12 16 20 24 32 40 

Vo “Hs VY Y Ye Y% 1 1% 1Y% 2 

He “ Ne "Ya Y Ye %e 1% 1% 
Tha ha 4“Vha 5a 1a 1% 1” 1% 

3000 2000 2000 1750 1500 800 600 500 

10000 9000 8000 7000 6000 3200 2500 2000 


1'%e 
2%2 
350 
1400 


Ya 
3000 
12000 


1'%e 2% 2% 4% 5” 6’ 7% 9 10% 13% 


3 3% 4 


4% 5%” 6% 7% 


“Specify Aeroquip Teflon Hose For Chemical And High Temperature Applications 








END FITTINGS AVAILABLE 


Male Pipe— %" to 3 





J. 1. C. Swivel— %~ to 3 


S. A. E. Swivel—’" to %” 


P. T. T. Swivel—1” 


Special Elbow Fittings Are Also 
Avoiloble 








REG. TRADEMARK 


AEROQUIP CORPORATION, 


Aeroquip 1503, 1502 and 2651, 2652 
Single Wire Braid Hose and Reusable Fittings 
offer many advantages in the design of 
medium pressure fluid line systems. Recom- 
mended for hydraulic, lube and fuel oil, 
water and air lines, Aeroquip Flexible Hose 
Lines are superior in installations subject to 
vibration, stress or flexing. Because of their 
flexibility, Aeroquip Hose Lines are easy to 
install in confined spaces, with fewer elbows 
or adapters than are required with rigid 
piping or tubing. 


REUSABLE HOSE FITTINGS 


All Aeroquip Fittings are detachable 
and reusable. Fittings and hose can be 
assembled and disassembled quickly. With 
a supply of bulk hose and reusable fittings, 
hose assemblies can be made quickly and in 
quantity in the manufacturer's plant—with- 
out need for expensive swaging machines. 
Another advantage is that hose assemblies 
on engineering mock-ups can be modified 
and installed in seconds, using standord 
bench tools. 

The equipment purchaser also benefits 
because Aeroquip Hose Linescanbe replaced 
quickly and inexpensively right in the field, 
and the fittings used again and again. 


SPECIFY AEROQUIP FOR QUALITY 
Aeroquip quolity standards are the 
highest in the industry. From raw materials 
to workmanship to final inspection, precise, 


13% 24 33 


ALL DIMENSIONS IN INCHES 


10% 


accurate quality control is maintained, re- 
sulting in Aeroquip Products that give de- 
pendable performance under the most se- 
vere operating conditions. 

Aeroquip produces a complete line of 
more than 55 different types of flexible hose 
—all with matching, reusable fittings—for 
almost every fluid. carrying application. 

Full information is available. Aeroquip 
Industrial Catalog No. 201 gives complete 
information on hose, fittings and couplings 
for industrial applications, plus valuable 
reference that will help you solve many 
fluid line design problems. Or write for 
handy 16-page guide that tells how to plan 
and install flexible plumbing. Fill in the 
coupon today. 

Complete engineering assistance is 
available to manufacturers. Ji 


Aeroquip Corporation 
Jackson, Michigan 


OC Please send industrial 
Catalog No. 201. 


CD Please send “Guide for Routing 
and Installation of Aeroquip 
Flexible Hose Assemblies.” 

Nome___. 

= 

Company 


Address__ 


[IRISF IS formas 


on 


SEE OUR CATALOG PAGES IN swears PRODUCT DESIGN FILE, SECTION 6d. 


Een 


JACKSON, 


MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO © WESTERN DIVISION, BURBANK, CALIFORNIA 


AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD * AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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Yew Products 





Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issue. 





MANIFOLDED VALVES .. . reduce connections 


Features: Units are midget-sized 2 
and 3-way solenoid valves designed 
for grouping in numbers on a com 
mon body, eliminating separate 
pipe connections to each valve. Any 
combination of 2 and 3-way valves 
may be used when operated from a 
common pressure and return line 
Valve solenoids may be controlled 
individually or in any combination 
tO meet service requirements. 


Specifications: Valve bodies are of 


ROTARY JOINT .. . is freeze-proof 


Designation: Exacto 


Application: Units have given un- 
usually long life on rotating cyl- 
inders in industrial applications, and 
should have many uses in the fluid 
power field wherever a rotary joint 
must be free from seizing or freez- 


ing 


Features: Flexible shaft alignment 
provides easy installation. Unit has 
packiess and self-lubricating bear- 
ng surtaces, with low minimum 


AIR VALVE & CYLINDER .. . is compact unit 


Designation: Valve-N-Cylinder 


Features: Unit can be used for 
clamping, locating, or push-off of 
parts on production operations. It 
consists of a square-rod air cylinder 
mounting an electric 3-way valve. 
Valve is compact, fast acting, and 
easily connected into electrical se- 
quence circuits. Foot, hand, or limit 
switches may be used to energize 
the valve. Valve is easily removed 
trom the cylinder, leaving a stand- 
ard pipe port exposed in the cyl- 


forged brass with crown type seats. 
Solenoids have stainless steel cores 
and soft composition discs for tight 
closure. Each valve can be quickly 
removed from the manifold with- 
out disturbing other valves or pipe 
connections. Valves will handle air 
or oil up to 212 F, and pressure 
from zero to 300 psi. 


Automatic Switch Co. 
Florham Park, N. J. 
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turning torque. Unique internal 
pressure relief design allows the 
sealing members to function in- 
dependently of the operating load. 
Simplicity of construction allows 
for quick repairs. 


Specifications: A complete range 
of sizes is available in 1/2 through 


l-1/2-in., both TF and S types 


Phillips Sales Co. 
West New York, N. J. 
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inder. Valve and air cylinder may 
be used separately, or the unit can 
be reassembled in a few minutes. 


Specifications: Valve current char- 
acteristics are 110 or 220 volts, 60 
cycles. Non-rotating cylinder rod 
eliminates slides or guide rods. Unit 
is available with 1, 14%, and 2-in. 
bores; 1, 2, 3 and 4-in. strokes. 
Beckett--Harcum Co. 
Wilmington, Ohio 
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MARVEL Synclinal FILTERS 


Answer 
DESIGNERS 
S. O. S. 


For Dependable 
Protection on all 
Hydraulic and other 
Low Pressure Systems 


Simple, Balanced Design . . . is the answer to the 
growing preference for MARVEL Synclinal FIL- 
TERS. Designers are specifying Marvel Synclinal Fil- 
ters to assure minimum maintenance and maximum J. i. C. STANDARDS 
protection. Results show Marvel Syneclinal Filters su- 
periority in maintaining the greatest degree of cleanliness of liquids in all hydrau- 
lic and low pressure systems with minimum downtime. Furthermore, when filter 


(Cure 


servicing is necessary, Marvels can be easily disassembled, cleaned and reassembled we a 
taway 


by any workman in a matter of minutes. Line types operate in any position and 


may be serviced without disturbing pipe connections. 


Again and again, Marvel Synclinal Filters have demonstrated they meet all require- 
ments of the most exacting users, that today—OVER 750 ORIGINAL EQUIPMENT 
MANUFACTURERS install Marvel Synclinal Filters as standard equipment! 


A SIZE FOR EVERY NEED IMMEDIATE DELIVERY! 


Available for sump or line installation in capacities As in the past, Marve! continues to offer 
from 5 to 100 G. P. M. Greater capacities may be at IMMEDIATE DELIVERY 

tained by multiple installation (as described in cata- 

log). Choice of mone! mesh sizes range from coarse 30 


to fine 200 FILTERS FOR FIRE-RESISTANT 
WATER FILTERS HYDRAULIC FLUIDS 
Both sump and line type filters have been adapted for Marvels most recent development is a filter for the 


use in all water filtering applications. No changes have efficient filtration of all types of fire-resistant hy- 
been made in the basic, balanced synclinai design draulic fluids 


MARVEL ENGINEERING COMPANY 


7227 N. Hamlin Ave., Chicago 45, Ill. PHONE: Juniper 8-6023 


Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated: AH-9 
} Catalog 108—For Hydraulic Oils, Coolants, Lubricants 
[) Catalog #200—For Fire-resistant Hydraulic Fluids (Aqueous Base) 
@cteless | C) Catalog #400—For Fire-resistant Hydraulic Fluids (Synthetic) 
containing C) Catalog 430i—For Water 
“Gvellabie on —— 
request | Company 
| Address 
\City 
| 
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FAGLE FLEXOPULSE 
repeat cycle timer 


WITH S.P.D.T. SWITCH 


“@ FLExoPULse 


No gear change or resetting of cams 


This Flexopulse Repeat Cycle Timer is ideal 1 OFF TIME on time | 


for controlling processing machines requiring 1 sovusrasut 0} « anlusrasus - 


adjustable timed cycles. The “on” or “off” | 





intervals are easily adjusted. Either can be 
adjusted without disturbing the setting of the 





other. Instead of resetting cams or changing 


ee 





gears, simply loosen two knurled nuts. Then 
set “on” and “off” periods by moving ad- 





justable pointer. Tighten screws, and the job's 


— 





done. 
: 


' 21 
HAS CYCLE PROGRESS INDICATION: “*® 


— 
CLOSED 





\ movable flag indicator passing over the time scale between adjust- 
able arms, indicates portion of cycle elapsed in either of the s.p.d.t. 


positions. Switching operation takes place at zero. 


Flexopulse s ideal for periodically operating valves to reverse the 
flow of liquids, for operating signals or for injecting chemicals, 120- 
econd up to 20-hour dials are available. Synchronous motor 


powered. Send coupon today for free bulletin 320. 


FREE BULLETIN, MAIL COUPON 


EAGLE SIGNAL CORPORATION 
industrial Timers Division, Dept. AH-957 


MOLINE, ILLINOIS 


Please send free Bulletin 320 with full date 
on Flexopulse Repeat Cycle Timer. 





NAME AND TITLE 





COMPANY 





ADORESS 


ciry 
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PLUG VALVES 
. . « provide tight shut-off 


Design: O-ring flow seal provides 
dead-tight shut-off and O-rings at 
top and bottom prevent external 
leakage. In open position the unit 
is full-ported and allows straight- 
through flow. These plug valves 


are operated by handles that open 
and close against pressure with ab- 
solutely no effort. 

Specifications: Available in pipe 
sizes 4-in. in brass or stainless steel 
with aluminum handle, and % and 
44-in. in brass. Design eliminates 
adjusting nuts and springs, assuring 
long service life. 

Circle Seal Products Co., Inc. 
Pasadena, Calif. 
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ELBOW FITTINGS 

. » « simplify piping 

Features: Units simplify hose in 
stallation in confined spaces and 
reduce the number of joints and 
fittings required. Chief advantages 
are less flow restrictions, greater 
space-saving, and reusability of the 
fittings. By reducing the number of 
joints in an installation, possible 


eS. 


points of leakage are also elimi- 
nated. 
Specifications: Fittings are fabri- 
cated from formed rubing and are 
available in swivel nut ends with 
JIC and SAE threads. Mating adap- 
ters are also supplied for straight 
gasket seal and pipe threads. All 
parts are steel. Manufactured in 
45° and 90° configurations, both 
short and extended length elbows 
are available. 

Aeroquip Corp. 

Jackson, Mich. 
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APPLIED HYDRAULICS 





How 


e323, Ei-yed. | 
hydraulic power 


works for 


LOGEMANN 
BROTHERS 
 o5 oF 





Putting more squeeze 
in presses 


...another application for Denison 
hydraulic power 


Here's how a leading manufacturer of baling presses 
assures peak performance for his product . . . combines 
it with dependability for long, continuous service. 

Power and speed of operation are achieved by the 
use of rwo 2000 psi Denison TMC balanced- vane 
hydraulic pumps. One Denison pump is set for 1000 
psi for fast ram approach. The second pump is set 
for 2000 psi to provide necessary pressure for the 
power stroke. 

By using identical 2000 psi pumps, maintenance is 
simplified and pump life greatly increased. 

Endless design problems can be solved by using 
Denison hydraulic equipment on systems up to 5000 
psi. Your Denison representative (who is an experi- 
enced hydraulic specialist) will gladly show you how. 
Write us. Denison Engineering Division, American 


Brake Shoe Co., 1166 Dublin Road, Columbus 16, Ohio. 





- 


Baling Press built by Logemann 
Brothers Co. uses Denison 
pumps and vaives for 

2000 psi hydraulic system. 


es ° Denison and Denison HydrOlLics are stered 
2000 psi circuit used on Logemann trademarks of Denison Eng. br. sco 


Brothers Co. baling press uses 
two 2000 psi Denison hydrau- 


lically-balanced vane pumps. Db): N ISON 


HYDRAULIC PRESSES © PUMPS © MOTORS © CONTROLS : 5 40)| wav 
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Can you pick the rings with 
the original Vee-Flex design? 


Appearance won’t tell—performance will! 


DESIGNED FOR EVERY PISTON AND ROD + ROCK-HARD RINGS - POLYMER SATURATED 
FABRIC + PRECISION TRIMMING + PROPER INTERFERENCE FOR AUTOMATIC SEALING 


R/M Vee-Flex is the original convex- 
design hydraulic V-ring—-self-sealing, 
Each ring is convex 
where it touches the shoulder of the 


self-adjusting 


next ring. On the pressure stroke an 
automatic flexing action occurs, pro- 
ducing a positive seal against shaft and 
stuffing box wall and against the next 
ring 

In precision molded R/M Vee-Flex, 
polymer penetration of the fabric is 
This, plus rock- 
hard adapter rings, enables Vee-Flex 


thorough and deep. 


to withstand in excess of 6000- psi 
without extruding. It also stops destruc- 


tive wicking action 


Specify tough, positive-sealing R/M 
Vee-Flex Packing for long, trouble- 
free service on all your piston and rod 
applications. For complete data, write 
for the R/M Vee-Flex Bulletin 


R/M makes a complete 
line of mechanical 
packings -— including 
Vee-Flex, Vee-Square 
Universal Plastic, and 
“versi-pak”®; Gasket 
Materials, ‘“Teflon’’* 
Products 





For complete information, send for booklet 


* 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








FACTORIES: Passaic, NJ.; Bridgeport. ( 
Peterborough, Ontar Canada 


Manheim, Pa.: 


Neenah, Wis.; No. Charleston, S.C.; Crawfordsville, Ind 


RAYBESTOS-MANHATTAN. INC. Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 


tered Metal Products e Abrasive and Diam 


Clutch Facings « Industria 


d Wheels « Rubber Covered Equipment e Brake Linings ¢ Brake Blocks 
Adhesives e¢ Bow! 


g Balls ¢ Laundry Pads and Covers 
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AIR MOTOR 
... offers reverse rotation 
Designation: Model 6AM 


Features: Designed for original 
equipment or plant use in the ! 

to 2-hp range. Reversible rotation 
feature is valuable on applications 


such as pneumatic lifts, hoists, ma 
terials handling equipment, ma 
chine tool positioning, etc. Any 
i-way operating valve built for 
pressure below 100 psi may be in 
serted in the air supply line for in 
stantly reversible motor control 

Specifications: Motor 
g-in. standard pipe. Models with 
single rotation are also available 
All models weigh about 17 Ibs, are 
explosion-proof, and variable in 
speed from 300 to 2000 rpm on air 
line pressures from 30 to 90 psi 


Gast Mfg. Corp. 
Benton Harbor, Mich. 


Circle 185 on Reader Service Card 


ports rit 


HYDRAULIC CYLINDERS 

. . « Simplify assembly 
Designation: Series N 
Specifications: Available in bores 


from 114 to 12-in. and rated for 
operation at 2000 psi and higher, 


the cylinders meet JIC specitica- 
tions. Cylinders are available with a 
large external thread, a smaller ex- 
ternal thread with shoulder, or an 
internal thread to simplify assem- 


Continued on page 66 


APPLIED HYDRAULICS 





BUILT BY 
ENGINEERS 


WHO SPECIALIZE IN... 








aN 


wore 
+ THLE Se LO 
J PT F5 
= . . , ‘ 


+ 








Waterman Engineering Company has furnished 
thousands of flow regulators to all types of indus- 


tries with growing satisfaction. Send mre 
for these i 
. , . ‘ - free 
Their experience in this field is most valuable in FLOW 


REGULATOR 


accumulating a fund of data on flow control appli- 
BULLETINS 





cations. Waterman offers you this experience in 


solving your flow control problems. Only a few 
WATER 


of Waterman models are shown on this page. — = 
Vinue . tVansion Ty Y 








Write for latest bulletin A 


WATERMAN ENGINEERING COMPANY \LZAV/ 


725 CUSTER AVENUE @ EVANSTON, ILLINOIS 
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Seven-year survey shows experts still 
prefer HYDRAMITE Hydraulic 
Pumps for rugged applications 


A survey of Hydraulic equipment users, made since 1950, 


reveals that when a constant displacement pump is needed, 
HYDRAMITE Hydraulic Pumps are still preferred because 


of their longer service life and greater endurance. 


* Cast-Stee! Bodies 
High-Precision Bearings Throughout 
Liberally Sized Components 
Minimized Vibration 
All Parts Lubricated in Full-flooded Case 
Smooth Fluid Flow 
One-way Discharge with Either Rotation 
Quiet Operation Up to 5000 psi 
No Supercharging Needed 


Nine basic features 
support the superior 
performance record of 
AECO HYDRAMITE 


Pumps: 


“e vhen the pressure’s on your hydraulic operations, 


re equip yped with AECO HYDRAMITE. 


w sure vou 


(&) American Engineering Company 


Dept. P-141 Wheatsheaf Lane & Sepviva St., Philadelphia 37, Pa. 


Canadian Subsidiaries: Affiliated Engineering Corporations Ltd., Montreal,P. Q.-Bawden Industries Ltd., Toronto, Ont 
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bly. Two wrench flats are provided, 
but rods with four or six flats are 
available for assembly in ordinarily 
inaccessible locations. Two piston 
designs are available: High-tensile 
cast iron, precision-machined, pol- 
ished and fitted with alloy step-cut 
rings; and, where bypass is not per- 
mitted, a flared-lip, heavy-web pis- 
ton seal with backup washers 


Hydro-Line Mfg. Co. 
Rockford, Ill. 
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HIGH FLOW FILTER 
. . » has low pressure drop 
Designation: Type PL 


Features: For filtration of oil, wa 
ter, and other liquids, the filter 
cartridge consists of pleated filter 
paper, impregnated with a heat sta- 
bilizing resin and cured at the sta- 
bilizing temperature. This extended 


surface-type filter is then formed 
around a metal center tube, and 
the end plates and protective shield 
are attached. For full flow filter 
applications, it will filter out parti- 
cles as small as five microns. Con- 
tinuous recirculation results in finer 
filtration. 


Hilliard Corp. 
Elmira, N. Y. 
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TEFLON BACK-UP RINGS 
. . « give better seal 


Features: Use of Teflon back-up 
rings with rubber O-rings gives a 
better seal, less wear on the O-ring, 
and eliminates deforming of the 
O-ring by extrusion under pres- 
sure with resulting malfunction 
Teflon has been very satisfactory in 
this service because of its proper- 
ties of chemical inertness, corro- 
sion and heat resistance, toughness, 
flexibility and low coefficient of 
friction. 
Sparta Mfg. Co. 
Dover, Ohio 
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No Stick! 


No Bind! 


“O"' Ring Cover Seals—No Gaskets 





““Quad"' Ring Stem Seals 
Reduce Friction 











Large Passages Provide Unrestricted Flow 





‘ a — 
evil C) 
= 



















RIVETT 


POINTS 
THE WAY! 


Precision Fitted Alloy Body Castings 








Hardened Floating Piston 


-with Floating Piston! 


Valve Stem is Independent of Valve Bore 
in Rivett Hydraulic Pipe Mounted Valves 






. ' 
Other Fine Features Benefiting eS 


Your Circuit Design and Operation 





Types: Hand, foot, cam, solenoid, pilot, oil pressure, 
air pressure, flow control, check, deceleration, 
relief, unloading, sequence, counterbalance. 


my", 1", 1%", 1%". 






@ “Quad” Ring Stem Seals Reduce Friction 





Sizes: 4%", %", %", 





@ Large Passages Provide Smooth, Full Capacity Flow Actions: Standard, spring-return, spring-centered, 
ball detent. 






@ Simple Design Assures Leakproof Operation Mountings: Pipe mounted; pane! mounted. 





@ Opens And Closes Smoothly, Positively P.S.1.: 1500 P.S.1.; 3000 P.S.1. oll service. 


Piston d f ‘ 
@ Operates Multi-Million Cycles At 1500 P.S. I. oe ee 
















RIVETT, INCORPORATED «+ Dept. AH-? 
Brighton 35, Boston, Mass. 


THE BETTER YOU KNOW HYDRAULICS THE BETTER YOU LIKE VE l ! 








Get Catalog No. 204 to aid your circuit design. Complete 






drawings, specifications, cut-away views, tables, diagrams! 






at” oo” 
HYDRAULIC VALVES 










Member National Fluid Power Association 
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VALVES 


for longer lif 


wu eee 


Model HMN 


Hand operated to Forward 
and Reverse. Manual 
Return to Nevtral. 30° 
throw each way. 60° total 
throw. Rated at 250 psi. 


Model HSR 


= % 
Model FSN 


Foot operated to 

Forward and Reverse 

by depressing proper 

pedal to extreme position. 

Spring Return to Nevtral 

15° throw each way. 

30° total throw. Rated at 100 psi. 


Model POR 


Model POR 


SOLENOID 

OPERATED 

ne 2-position, 

Power Valve for 

°, ““S¥ remote control or 
, avtomatic operation 


Momentary or continuous energizing. 


Time Delay 
Valve 


Write for 
Bulletin 1010 


Ledeen Valves are built to operate 
single or double acting pneumatic and 
hydraulic cylinders, and motors. These 
valves embody the rotating disc con- 
struction to give the longest possible 
life. They are built in sizes from V4" to 
1%” standard pipe connections. Avail- 
able from stock for quick delivery. 


* Model HSN 


Hand 
‘ x 7 
= 


Model FFN 

Foot operated to - 
Forward and Reverse we 
by depressing proper 

pedal to extreme position. 
Foot Return to Neutral. 15° 


throw each way. 30° total 
throw. Rated at 250 psi. 


Model FSR 


al 


i = 


. — 
Model PON 


Power operated 
to Nevtral, Forward and Reverse. Total 
throw 60°. Rated at 250 psi. 


Model PON 


se. 84, Lelie) 

OPERATED 

3-position Power 

Valve for remote control 
or automatic operation 


Momentary or continuous energizing 


Pilot Valves 


3-way Finger, Cam, Air and Solenoid 
operated models available in Normally 
Open and Normally Closed types. 


Lelong. C. 


3332 North Gilman Road 
El Monte, California 


rom? 


VALVES * CYLINDERS « VALVE ACTUATORS 


AIR-HYDRAULIC PUMPS AND BOOSTERS 
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AIR-HYDRAULIC CYLINDER 


. . « designed for 
extra strength 








Features: External threads on the 
cylinder barrel, with internal 
threads on the heads, prevent cyl- 
inder breathing under high pres- 
sures. Tie-rods and snap-rings have 
been eliminated through this de- 


sign. Outside threads on the cylin- 
der allow full use to be made of 
internal honed tubing surface, pro- 
viding a longer stroke on a shorter 
cylinder. Heads are O-ring sealed 
cast steel. Cylinder barrels are heavy 
wall, precision honed, seamless steel 
tubing. Metallic rod packing used 
in these cylinders has a low co- 
efficient of friction and long life 
Adjustable cushion control valve 
gives Operator positive control 
Remco Mfg. Co. 
Petaluma, Calit. 
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QUICK DETACHABLE 
COUPLER 

. . » absorbs vibration 
Designation: Fostermati 

Features: Unit provides quick, au- 


tomatic plug-in and snap-out cou- 
pling for pneumatic or hydraulic 


lines. A floating carrier holds dogs 
in position and absorbs vibration, 
eliminating housing wear. Designed 
for heavy duty service, smaller size 
and lighter weight, with greater air 
capacity 


Foster Mfg. Co.,Inc. 
St. Louis, Mo. 
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For more 
NEW PRODUCT reviews 
turn to page 175 
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Comparative Tests Prove... 





Sunvis 900 Oils have years of useful 
life under severe operating conditions 


Versatile, long-lasting Sunvis® 900 oils are especially 
made to provide superior lubrication at high temper- 
atures and in the presence of moisture. They keep 
maintenance costs low. 

Time and again, when checked against new-oil 
specifications, used Sunvis 900 oils prove themselves 
fit for many more years of continued service, with 
no loss in performance features. 

For example: The 3-year-old sample above was 
used in an injection molding machine operated for 
40-48 hours per week at temperatures between 100 
and 125 F. To see how the used oil compares with 
its original specifications look at the following table. 


Specifications New Sunvis 916 Sunvis 916 After 3 Yr* 
API gravity at 60 F 30.5-32.5 30.3 
Flash, open cup, deg F, min 400 4006 
Fire, deg F, min 460 460 
Viscosity, SUS at 100 F 150-160 173.0 
Viscosity index 90 90 
Neut. number 0.10 0.05 
Color, ASTM 1-1.5 3.5 


“Typical Test 


HOW TO GET MORE INFORMATION 


Call your Sun representative, or write for Technical 
Bulletin No. 35, Sun Oil Company, Philadelphia 3, 
Pa., Dept. I-7. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. 


) 


iL CO. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO and MONTREAL 





ACcCcO 
Helicoid 
Gage 


U.S.A. 


NOTHING BUT THE BEST IN GAGES FOR WORKING PRESSURES FROM 30” VACUUM TO 10,000 p.s. i 


Shock-Proof Cam Actuation (no gears—no teeth) 
Makes Helicoid Gages Ideal for Hydraulic Services 


Designed for pulsating and impact hy- 
draulic service, the Helicoid movement 
releases at zero in the event of sudden 
pressure reduction. This eliminates shock 
on pointer and movement by reducing 
impact of pointer against pointer stop 
pin. This protects the gage mechanism 
where gages may be subject to occasional 
vacuum. 

The superiority of Helicoid Gages is most evi- 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 


The tension in the stain- 
less steel hair spring 
maintains smooth, con- 
tinuous contact between 
the cam facing and the 
helicoid roller. 


The roller is stainiess 
steel with a highly pol- 
ished helicoid surtace. 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 


Standard bushings are 
Graphited Bakelite. 


dent in severe service— wherever a gage is sub- 
jected to violent pressure pulsations or certain 
severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages 
over millions of cycles is explained by the de- 
tails of design and construction of the Helicoid 
movement shown at the right. 

Rolling action of the cam facing against the 
roller surface .. . graphited Bakelite bushings, 
roller pivot base and cam facing . . . K Monel connect- 
ing links and screws . . . all such Helicoid features pro- 
tect against wear and Corrosion and assure sensitivity, 
sustained accuracy and trouble-free operation through 
millions of cycles. 





HELICOID GAGE CARTRIDGE SNUBBER 


(Patent pending) 


This is a simple, effective throttling 
device to reduce or eliminate pulsa- 
tions of the gage pointer. There are 
no moving parts, no adjustments 
needed. Available in three types in 
powdered bronze or stainless steel 


for air, gas, water, steam, medium 
or heavy liquids. 


Threaded cartridge body for 
assembly in any Helicoid Gage 
tapped socket shank 


. 


Enlarged 
cutaway 
view 





EASIEST 
ADJUSTMENT 
AND 
CALIBRATION 


Only Helicoid Gages have the external 

pointer adjustment pictured here. The 

Helicoid type adjustment cannot be jarred out of position. 

Calibration of Helicoid Gages is accomplished easily, 

without removing dial or pointer, because the link ad- 
justing screw is at the rear of the system. 


The connecting link 
and the screws are 
hardened K Mone! 


The roller pivot is ball 
shaped. and rides on a 
Graphited Bakelite disc. 


The polished cam 
facing is graphited 
Bakelite. It will not 
warp or distort. 


The link adjusting screw 
is at the rear to facili- 
tate calibrating the Hel- 
icoid Gage. 


The hairline pointer ad- 
justment screw is stain- 
less steel. 


TUBES BUILT FOR MILLIONS 
\? OF PRESSURE PULSATIONS 


To fit the wide range of applications, 
*}-) Helicoid Bourdon tubes are available in 
four materials—alloy steel, K Monel, 
stainless steel and phosphor bronze. 
All Helicoid tubes are made from 
seamless tubing and are carefully designed 
to give maximum torque and minimum 
stress. When used within the dial range, 
they will withstand many millions of pres- 
sure pulsations and will not stretch, leak nor crack. 





DOUBLE SCALE DIAL 
SHOWS TONS ON RAM 
AND PSI 
Helicoid Gage dials are supplied in jet 
black with white figure markings or in dull white with 
black figure markings. They are constructed of laminated 
phenol with a transparent plastic surface and the longest 


possible scale length for more accurate readings. They 
are non-corroding, will not discolor nor fade and will 


not crack, chip nor peel. 
Acco 
Helicoid Gage Division -* 
AMERICAN CHAIN & CABLE 








929-H Connecticut Avenue - Bridgeport 2, Connecticut 


Helicoid gives you all these features at prices that are competitive in the quality gage field 


70 Circle 73 on Reader Service Card 


APPLIED HYDRAULICS 





SERVING MODERN INDUSTRY 


jee 


Regd Trade Mark 
Ae pf. 





VARIABLE 


HYDRAULIC 


DELIVERY PUMPS 


R.M.S. Queen Elizabeth 


“DENNY-BROWN” STABILISERS 


Yet another example of the highly varied 
operations to which ‘VSG’ hydraulic pumps 
are applied is provided by the 

Denny-Brown stabilisers fitted to many 
vessels, including R.M.S. Queen Elizabeth 
The ‘VSG’ pumps are incorporated 

in the mechanism for actuating 

each of the four fins 


One of the two port fins of the Queen Elizabeth Ship Stabiliser 


—~ WICKERS -ARMSTRONGS 


VICKERS-ARMSTRONGS (ENGINEERS) LTD 
Vickers House - Broadway « London « England - Cables: Vickerseng London Telex 
Distributed in Canada by BRANT-CANADIAN DISTRIBUTORS LTD. through dealers 
CONSOLIDATED ENGINEERS BAWDEN INDUSTRIES LTD. GALBRAITH & SULLEY LTD. 
& MACHINE CO. LTD. 163-18! Sterling Road 1331 W. 6th Avenue, 
5645 Pare Street Toronto 3, Ont Vancouver 9, B.C. 
Town of Mount Royal, P.Q. 
D24 Main Stocks are carried in Montreal and Vancouver 


September, 1957 Circle 158 on Reader Service Card 





Uselul Literature 


DIAL TIMER .. . for controlling 
up to six individual load circuits in 
hydraulic or pneumatic service, is 
manufactured by Automatic Tem- 
perature Control Co., Inc. Phil- 
adelphia. Bulletin No. N-140 gives 
complete engineering and applica- 
tion information, along with il- 
lustrations of the unit including in- 
stallation and maintenance sequence 


photos 
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GASKETS .. . back-up rings, and 
O-rings, impervious to acids, alkalis, 
corrosives and solvents, at tempera- 
tures from 120 to 500 F, are 
available from Crane Packing Co., 
Morton Grove, Ill. Bulletin P-327 
illustrates and describes the items 
and gives a quick-reference standard 
size and dimension table. Material 
is fabricated from DuPont Teflon 
under the name Chemlon. 
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PRESSURE INDICATORS ... 
with quartz crystal transducer el- 
ements, are manufactured by Kistler 
Instrument Co., North Tonawanda, 
N. Y. Available bulletin gives de- 
scription and performance char- 
acteristics, along with graphic il- 
lustrations of typical pressure meas- 
urements. Units features one trans- 
ducer for all pressures, versatility, 
high accuracy and frequency re- 
sponse, nearly aperiodic damping, 
high temperature sta- 
bility and static calibration 
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SenSitiv ity > 


PISTON-TYPE ACCUMULA- 
TORS ... from 1/2 to 10-gal 
capacity, with 4000-psi maximum 
operating pressure, are manufac- 
tured by Hydramotive, Inc., Cleve- 


For your free copy of publications 
reviewed, fillin the reader service card 


land. Models available are covered 
by individual specifications sheets 
of their catalog. Gas precharge sheet 
is also given for each unit, show- 
ing oil volumes available at spec- 
ified operating pressures. 
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HYDRAULIC CIRCUIT TESTER 
. « « Simultaneously measures tem- 
perature, pressure, and flow from 
any component port in a hydraulic 
system. Bulletin available from 
Schroeder Brothers Corp., McKees 
Rocks, Pa., illustrates and describes 
the unit, and gives complete specifi- 
cations. Engineers and maintenance 
men should find this unit of in- 
terest, as it quickly checks operating 
efficiency of hydraulic circuit com- 
ponents and pinpoints trouble. 
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AIR CHUCKS .... cylinders and 
accessory equipment, produced by 
The Cushman Chuck Co., Hartford, 
Conn., are covered in their 75-page 
Catalog P. O. 65. The first 14 pages 
are devoted to general information 
on air-operated chucks, features of 
air cylinders, and typical installa- 
tions. Complete information and 
specifications are given, and the 
catalog is divided into 7 sections, 
each being stepcut for quick ref- 
erence. The parts section shows all 
parts in exploded illustrations for 
easy identification. 
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396 PAGE CATALOG ... cov- 
ers on-the-shelf stock of hydraulic 
equipment, replacement parts, gov- 
ernment surplus, and factory close- 
outs. This edition is available by 
writing on your business letterhead 
to Palley Supply Co., Los Angeles. 


HOSE FITTINGS . .. for air or 
hydraulic service are covered in il 
lustrated bulletin available from 
Service Mfg. & Supply Co., Detroit. 
Specifications are given on both 
union and solid type, barbed fit- 
tings, hose splicer, branch Y-fit- 
tings, brass pipe fittings, hose ac- 
cessories, and air or oil hose, clamps 
and ferrules. 


Circle 246 on Reader Service Card 


TUBE CLIPS . . . pipe straps, or 
perforated hanger steel for air or 
oil lines, are described in the catalog 
of Lowell Engineering Co. Mar- 
shall, Mich. These items are de- 
signed to eliminate unsightly, make- 
shift fasteners, and reduce labor 
and installation costs. Complete 
specifications are given on sizes 
lg to ¥%-in., for one to 8 tubes per 
clip. 
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CAPS & SEALS... of rubber or 
plastic are manufactured by Shur- 
close Seal Co., Detroit. Catalog No. 
57-4 gives complete specifications 
for rubber and plastic closures for 
protection, sealing, or masking of 
threaded parts, pipe ends or tubing 
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AUTOMATIC COUNTING ... 
with pneumatic or hydraulic power, 
is provided by Pneumaticount, man- 
ufactured by Pneumaticount, Port- 
land, Ore. Unit features easy as- 
sembly and does not require link- 
age or solenoids. This device screws 
into the line controlling an air or 
hydraulic cylinder, and registers up 
to 300 counts per minute. 
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Snap-Tite coupling in 
disconnected position, 
valve closed 


Here is a specially designed Snap-Tite quick-connect, quick- 
ul 
This unit is specifically designed to be manual-connected . . . 


can also be disconnected manually, or by use of an air- 


lisconnect coupling, ideal for use in missile-fueling systems. 


actuated remote control. 


NOT A DROP SPILLED! 
When the coupling is disconnected, it spills only that small 


amount of fluid which clings to the metal. The valves in both 


the coupler and nipple automatically shut off when dis- 


connected, with no leakage 


NO AIR INCLUSION! 


Coupling operation encloses only a minute amount of air 


MINIMUM PRESSURE DROP! 


on ooth, stre imline d passages assure maximum flow 


Variations of this coupling, to meet your required specifica- 
tions, can be furnished with the appropriate seals to handle 
liquified gasses, exotic fuels, and a large variety of fluids with 
working pressures up to 3,000 PSI and temperatures from 

300°F to +400°F. Units have been designed up to and 


ev 
including 5” size 


STANDARD COUPLINGS, TOO! 

Your coupling needs might not be as critical as the coupling 
shown here, but you can be sure, when buying standard 
Snap-Tite couplings, that the same outstanding engineering 
and manufacturing skills are basic throughout the Snap-Tite 
line. Write for complete catalog or describe your specific 


SNAP-TITE COUPLINGS CAN HANDLE 
ALMOST ANYTHING THAT FLOWS 


coupling problems. Snap-Tite, Inc., Union City 1, Pa. 





NO ONE FILTER MEETS ALL 
DESIGN NEEDS... 


¢ EDGE-TYPE ¢ WIRE-WOUND ¢ 
¢ FIBER CARTRIDGE 
¢ POROUS METAL. 


consider 
OUee 
AUTO- KLEAN = 


where filter design calls for 


@ MICRONIC FILTRATION... 
down to 40 microns 
@ POSITIVE, SELF-CLEANING 
ACTION ...no “down time” 
# SMALL SIZE plus 
HIGH FLOW RATES... 
12” unit shown here handles 
over 50 gpm 
LOW PRESSURE DROP... 
less than 3 psi 


All-metal construction, 
carbon or stainless steel. 
Two-stage filtration. Lowest cost-per-gallon. 


COMPLETE DESIGN-ENGINEERING SERVICE 


There is a Cuno Field Engineer conveniently located in 
our area. To help you solve your design problems, this 
trained specialist offers you more years of 

experience in removing more sizes of solids 

from more kinds of fluids. 


WRITE FOR DATA » 8 
Send now for your free copy of a 
kine 


Cuno Catalog No. SAK-057 con- 


taining complete engineering 
data. See how this high-per- .» 
; — 
formance filter can he elp your 


designs achieve new efficiency. 


CUNO ENGINEERING CORPORATION 


209 SOUTH VINE STREET, MERIDEN, CONN. 
Filtration Engineers in Principal Cities 
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OIL-FREE COMPRESSORS... 
for pneumatic service requiring oil- 
free discharge air, are produced by 
Ingersoll-Rand Co. A descriptive 
brochure is available, giving com- 
plete descriptions, specifications and 
illustrations. Units feature stainless 
steel valves, carbon piston-ring con- 
struction, a unique piston design 
which prevents crankcase oil from 
reaching the cylinder bore, and a 
combined iniet filter and muffler. 
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SMALL OIL CYLINDER ... sin 
gle or double-acting, featuring 1, 2 
and 3-in. stroke, spring-return, is 
described in Bulletin No. 756 re- 
leased by The Sheffer Corp., Cincin- 
nati. This unit should have nu- 
merous applications in tooling and 
automation. It can be fitted into 
minimum space on machine tools, 
jigs and fixtures, and can be mount- 
ed easily. Bulletin gives engineering 
information and dimensional draw- 
ings. 
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LIMIT SWITCHES . .. for every 
type of fluid power service are 
produced by Micro Switch, Div. of 
Minneapolis-Honeywell Regulator 
Co., Freeport, Ill. Units are designed 
to increase machine speed, effi- 
ciency, reduce breakage, waste and 
injury. Available bulletin illustrates 
and describes models available, giv- 
ing design information, specifica- 
tions, and circuitry variations avail- 


able. 
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METAL BELLOWS SEALS .. 
designed to operate efficiently above 
700 F and below 100 F, are 
available from Cartriseal Corp., 
Lincolnwood, Ill. Typical examples 
of seals are illustrated and described 
in a bulletin. Units are recom- 
mended for use where acids or 
solvents are encountered. Among 
applications covered is a special seal 
for radio-active oil. 
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WELDED METALLIC BELLOWS 
+ « » precision engineered to meet 
latest research developments, are 
produced by Belfab Corporation, 


Continued on page 76 
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Limitless as your imagination... 


Rotac reciprocating torque actuators provide 
a positive control for any movement from 
turning watch parts to tipping railroad cars 


EX-CELL-O 
FOR 
PRECISION 


57-60 
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Just imagine the virtually limitless 
applications now easily and economically 
practicable with Ex-Cell-O precision recip- 
torque Trademarked 


rocating actuators. 





FREE LITERATURE 


If you move anything, then you'll want de- 
tailed information on Rétac. Learn how this 
rotary power is used throughout industry in 
thousands of applications. Complete with 
photos, schematics, engineering data, etc. 


Rédtac, these actuators transmit maximum 
torque per displacement in a vast variety of 
operations: clamping, indexing, lifting, low- 
ering, revolving, pushing, pulling, opening, 
closing, swinging, oscillating and turning. 
Into each Rétac actuator goes the traditional 
excellence in design, development and man- 
ufacture you have come to expect over the 
years in every Ex-Cell-O-built product. 


EX:CHL-0 


CORPORATION 
945 E. SATER ST., GREENVILLE, OHIO 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS « 
GRINDING AND BORING SPINDLES + CUTTING TOOLS + RAILROAD 
PINS AND BUSHINGS + DRILL JIG BUSHINGS + AIRCRAFT AND 
MISCELLANEOUS PRODUCTION PARTS «+ DAIRY EQUIPMENT 
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continued / 


Agawam, Mass. Engineers and de- 
signers will be specially interested 
in 8-page Catalog No. 2, which 
gives a basic discussion of design 
criteria recently developed from re- 
search conducted by government 
agencies and major industries. In- 
formation given includes general 
characteristics of metallic bellows, 
spring rate, bellows life, pressure, 
hysteresis, materials and effective 
area. 
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PRESSURE REGULATORS ... 
for every type of pneumatic service 
requirement are described in Bul- 
letin No. 341, issued by Victor 
Equipment Co., San Francisco. Var- 
ious models are illustrated for reg- 
ulating pressures up to 10,000 psi. 
Charts showing flow rate and pres- 
sure drop are given for each model. 


THIS EMBLEM IDENTIFIES Units feature a controllable gas 


pressure applied to the upper sur- 


EXTRA DEPENDABLE face of the diaphragm instead of a 


spring force. 
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FELT FILTER ELEMENTS ... 
7 , , are described in Bulletin F-101, 
The red power spot on industrial published by The McIntire Co., Liv- 
ingston, N. J. Bulletin outlines ad- 
' aa vantages of felt filter elements rig- 
Electro Dynamic.” Such machinery idly formed into sheets, discs, strips, 
tubes, round, square and oval domes 
or cups to specification by a new 
dependability of Electro Dynamic impregnation and shaping process 
- gives caginserine 
motors, the proven industrial motors am Me pep hy 
lustrates a wide variety of shapes 
and typical applications. 
GEAR-ED-MOTORS extra dependable operation. Pea a NO ae 


machinery means “Powered by 


relies with confidence on the extra 


which give industrial equipment 


AiR & OIL CYLINDERS ... 
new line of fork-type rear head 
units, manufactured by A. K. Allen 
Co., Brooklyn, is illustrated and de- 
scribed in bulletins AN and BN 
Line features fork type rear head 
Nylined bearings, and choice of 
fixed or adjustable cushions for 
either end, or both. All cylinders arc 
SELECTROL available as double-acting, or single 
VARIABLE-SPEED DRIVES acting spring return. 
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SELECTRON 
VARIABLE-SPEED DRIVES 


ED ELECTRO DYNAMIC 


g DIVISION OF GENERAL DYNAMICS ~@: 
CORPORATION ia FREE LITERATURE 


BAYONNE, NEW JERSEY 


For more reviews of 


turn to page 163 
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MORE ABOUT THE GARLOCK y] 000 
’ 





JUST SNAP YOUR FINGERS... carvock Has THE RIGHT 
% : ¥ HYDRAULIC LEATHER PACKINGS...FOR YOU 








All shapes, all sizes, all materials and designs 
of hydraulic packings are available to you 
from Garlock. Garlock BITAN* Leathers, for 
example, are made in all types in a modern 
leather packing plant which maintains highest 
standards of quality. Molded Cups, “‘U”’ Pack- Let us know your requirements. Your Garlock rep- 
ings, ‘““V’’ Packings, Washers, Gaskets, Discs, resentative will recommend from “the famous 
Flange or Hat Packings are some of the more Garlock 2,000” . . . two thousand styles of packings, 
gaskets, and seals for every need. The only complete 


- line. Call today or write for leather packing Folder 
1<” O.D. leather washers for needle valves to AD-121 


99” O.D. “U” Packings for heavy duty 


hydraulic service. *Registered Trademark 


commonly specified types. Sizes range from 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of ovr 30 sales offices and warehouses throughout the U.S. and Canada 


. Packings, Gaskets, Oil Seals, Mechanical Seals, 
y.% RR Ku <> <~ ~.< Rubber Expansion Joints, Fluorocarbon Produc ts 





PERFECT COMBINATION OF 
MEN AND MACHINES 


Providing plant air for varied uses imposes heavy 
responsibility on both the compressor and its 


operator to keep production moving. 


The simplicity of the Fuller Rotary Compressor 
principle reduces maintenance to an absolute 
minimum; by the same token, operator’s universal 


pride in Fuller Rotary performance contributes to 


Blade inspection 


longer life of the compressor. Few moving parts 
and smooth operation limit the operator’s work 
to periodic inspection. 


This perfect combination of men and machines is 
worth investigating, with an eye to economies you, 
too, can enjoy. Write to Fuller Company, com- 
pressor sales department for detailed information. 


FULLER COMPANY 
142 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Birmingham - Chicago - Kansas City « Los Angeles - San Francisco « Seattle 


PIONEERS OF HIGH-EFFICIENCY VANE 
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which CaPlug will protect your product best? 


», 


WANT TO SEAL OPENINGS IN A JIFFY? 


CaPlugs can be 
used as caps or plugs, inside and outside of 
threaded or plain fixtures. Just push them 
on . or push them in. Costing less to buy, 


(non-threaded ) 


Tapered 


these versatile closures cost less to apply. 
Time studies that tapered CaPlugs 
save up to 500° in labor costs 


show 


| 
I 


WANT TO ADD SALES APPEAL ?. 


Colorful CaPlugs spruce up your product 
and reflect the care you have taken to keep 
delicate systems free of dirt, moisture or 
foreign matter. This Bristol air control 
instrument is a good example. Says The 
Bristol Company, “They are sturdy enough 
so that they are not accidentally dislodged, 
but are still easily removable.” 
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WANT TO KEEP FITTINGS UNDER WRAPS? 


See how CaPlugs seal out dust and protect 
fittings of this refrigeration valve during 
shipment. Says Automatic Machine Prod- 
ucts Sales Co., “It is important that the 
valve be free from contamination, since a 
large percentage of refrigeration systems 
are hermetically sealed and guaranteed for 
five years. CaPlugs are easy to install and 
afford the protection we desire.” 


CAPLUGS FIT PRACTICALLY ANY 


a - 


ad 


WANT TO PROTECT DELICATE THREADS? 


Kiekhaefer Corp. guards the threads on the 
“Ride Guide” steering controls of its Mer- 
cury outboard motor with threaded style 
CaPlugs. Here’s long-lasting protection .. . 
the customer can reuse the CaPlugs when 
storing his motor. Made of tough, flexible 
Polyethylene, CaPlugs are especially kind 
to threads and polished surfaces — will not 
collapse, chip, break or shred. 


CLOSURE NEED YOU CAN NAME. 


Ten standardized designs (both threaded and non-threaded) are stocked in over 500 


sizes to give you low-cost protection for tubing, fittings, 
Your immediate requirements can be met 


and machined parts of every description. 


valves, hydraulic components 


promptly with “off-the-shelf” deliveries from a multi-million inventory. 


MAIL THIS COUPON FOR FREE CAPLUG SAMPLE KIT 
WITH DESCRIPTIVE LITERATURE AND PRICES 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC.,2203 Elmwood Ave., Buffalo 23, N.Y. 


RUSH a free CaPlug sample kit, literature and prices to us, without obligation. 


ADDRESS 
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OIL-IMMERSED 
SOLENOIDS 


INSTALL THEM AND FORGET 
THEM. TESTS SHOW NO 
APPRECIABLE’ WEAR 
AFTER MILLIONS 

OF STROKES. 


proof, oil filled, die-cast housing. A convenient, plug-in base allows 
split-second replacement in case of change in power requirements. Heat 
dissipation and wear control reach a new level of efficiency in these units. 


SHOCK MOUNTED. Only DECCO can give you service-proved, 


two direction shock-mounting—a valuable bonus in the service-life of 


/ 
bret why. SEALED IN OIL. Each unit is sealed in its own, contamination 


your solenoids. 


BETTER ENGINEERING. Minimum power loss. 30° to 50° 


cooler operation. Tremendously greater service-life. 


DECCO Solenoids are made in a complete range of types, sizes and 
mountings. AC or DC. SPECIAL SOLENOIDS will be engineered on request. 


OMPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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PROBLEM: TORSION FATIGUE ON RUBBER HOSE 





mer 


=" THLASAN swiver JOINTS 


When twisting and kinking on hose lines present a 
torsion fatigue problem, look to Chiksan for a ready 
solution. Chiksan Swivel Joints, with free turning 360° 


rotation allow hose lines to be flexed without the twist 

caused by fixed position fittings. With Chiksan Swivel 

Joints hose lines last longer, maintenance and down- 

time are virtually eliminated. 

Call on Chiksan, depend on Chiksan. Over 1000 dif- ‘ 

ferent types, styles and sizes have been developed for 

pressures from 28” vacuum to 15,000 psi and tempera- 

tures of —70° to +225°F. A nearby representative is 


ready to analyze your requirements and make specific 


recommendations. Write today for his name. Spots Coan Dyer relate 


WRITE FOR DESCRIPTIVE CATALOG 


a LHINSAN 


CHIKSAN COMPANY-BREA, CALIFORNIA * CHICAGO 5, ILLINOIS - NEWARK 2, NEW JERSEY 


Well Equipment Mfg. Corp. (Division), Houston 1, Texas « Subsidiaries, Chiksan Export Company « Chiksan of Canada, Lid 
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Texaco-lubricated machines in Clinton plant have 
turned out a total of over 6,000,000 engines. 


“We got rid of rust, sludge and foam for good 
with Texaco Regal Oil RaO” 


reports Robert Bellmore, Maintenance Superintendent of 
the Clinton Machine Company, Maquoketa, lowa 


“For the past six years, Texaco Regal Oil R&O has 
given us completely trouble-free operation of our 
hydraulic equipment,” reports Robert Bellmore. “In 
all this time, there has never been any evidence of 
rust, sludge, or foam.” 


There are good reasons for this outstanding perform- 
ance by Texaco Regal Oil R&O. It has unbeatable 
resistance to oxidation. It successfully prevents rust, 
sludge and foam. Smooth performance and freedom 
from unscheduled stoppages are assured. Pumps and 
valves last longer, too, because Texaco Regal Oil R&O 


cuts wear to a minimum. As a result, maintenance costs 
are inevitably low. And Texaco Regal Oil R&O has an 
exceptionally long service life 

No hydraulic equipment need operate without the 
protection of Texaco Regal Oil R &O. It is available in 
a complete line to meet every operating condition. 

Ask a Texaco Lubrication Engineer to help you get 
better performance from your hydraulic equipment. 
Just call the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


 TEXACO Regal Oils R&O 


FOR ALL HYDRAULIC UNITS 
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Applied Hydraulics 
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AIR MOTORS 


Wg 


a ~ 


.. . their selection and application 


@ By Keith A. Carlson 


{ssociate Editor 


Available in a number of types and sizes, 
air motors provide solutions to 

many design problems. Here's a summary 
of what's available . . . 

performance characteristics, size, 

weight, mounting arrangements, 


construction and possible applications. 
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IR motors offer many of the advantages of any 

fluid motor. They may be stalled for extended 
periods of time without damage. They are safe for 
use in hazardous locations, since there is no dan- 
ger of fire or explosion due to the nature of the 
motor or fluid leakage. Many of them are easily 
reversible by simply reversing inlet and outlet con- 
nections with a valve. Speed is easily varied by 
throttling inlet air. 


TYPES 


There are five distinct types of rotary motors 
based upon construction: (1) vane, (2) Roots, (3) 
axial piston, (4) radial piston and (5) turbine. The 
first four of these five types are often called posi- 
tive displacement motors since their speed is theo- 
retically directly proportional to the volume of flow 
through them. Performance characteristics of the 
positive-displacement motors are qualitatively the 
same. 





ROTARY AIR MOTORS 





e@ Vane Motors—Typical vane motors, Figure 1, 
consist of a rotor with four sliding vanes located 
eccentrically in a cylindrical housing. Compressed 
air admitted through the inlet port fills the cavity 
between vanes, housing and rotor. Due to the un- 


FIG. 1. Vanes, sliding in slots in a rotor which re- 
volves in an eccentric housing, contact the periphery 
of the housing as well as the end plates to effect a 
seal. Vanes may be of graphite or other material 
requiring no lubrication. 


TABLE |—TYPICAL 
VANE MOTOR CHARACTERISTICS 





a< 
) (cfm/hp) 


Pressure 
Power 
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* Size, Length 

= Width, Height 
Air Consump 
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4 1/4x2 7T/léx 108 364 
2 1/2 

7 1/8 x 35 37.2 
3 1/2x5 

5 13/l6x 32 
33/4x5 11/16 

8 7/léx 87.5 

5 1/2 x 67/16 

10 1/8 x 236 

7x9 1/16 

11 23/32 x 

tix 11 9/16 
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equal areas of the vanes, a force unbalance exists 
which causes the motor to rotate in the direction 
of the vane with the largest area extending from 
the rotor. Most important characteristics of avail- 
able vane motors are listed in Table 1. 


@ Roots Motors—A variation of the familiar 
Roots blower, Roots-type air motors consist of two, 
lobed impellers which revolve in circular bores in 


a housing, Figure 2. Impeller shafts are supported 
at each end by bearings and are geared together to 
insure that they rotate with the correct relationship 
to each other. Design is such that the impellers do 
not contact each other or the housing. Although 
no actual contact is made, clearances are, of course, 
small to limit leakage. Because of this construction, 
no lubrication of the Roots motor is required ex- 
cept for the bearings which may be of the grease- 
packed and sealed type. 

As air is admitted to the Roots motor, it fills the 
space between the lobes, housing bores and end 
plates. Pressure acting upon the lobes tends to 
force them apart producing rotation. Gearing is 
such that they must rotate in opposite directions 
of their forces would cancel each other. Lobe de- 
sign is such that pressure on the lobes produces a 
force whose direction is always perpendicular to 
the face of the lobe. Pertinent characteristics of 
available Roots motors are summarized in Table 2. 


TABLE 2— 
ROOTS MOTOR CHARACTERISTICS 





Operating 
Pressure 
* Size-Length 
2 Width, Height 
tion at Max. ho 
© Consumption 


3 Air Consump- 
> Specific Air 


(cf 


cfm, 


©. 
J 
) 





2x5 1/2 1725 374 
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FIG, 2. Only the bearings of this Roots Air Motor re- 
quire lubrication. They may be of the prepacked, 
sealed type. 


@ Axial Piston Motors— Axial piston air motors, 
Figure 3, consist of four or five pistons in bores 
in a housing. Direction of motion of the pistons is 
parallel to the axis of rotation of the output shaft. 
Ends of the piston rods opposite the piston bear 
against a swash plate to convert linear motion of 
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FIG. 3. Typical axial-piston air motor has a planetary 
gear reducer as an integral part of the assembly. 


TABLE 3—TYPICAL AXIAL PISTON 
MOTOR CHARACTERISTICS 





Operating 
Pressure 
Power 
Max 
UY Speed at 
Max. hp 
> Size-Length 
» Width, Height 
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the piston into rotary motion. Air is admitted to 
the bores to force the pistons to move and produce 
motion. Table 3 lists ratings, weights, size, etc. of 


commonly available axial piston motors. 


@ Radial Piston and Vee Motors—Except for 
the physical arrangement of the cylinders and pis- 
tons, Figure 4, performance and method of opera- 


TABLE 4—RADIAL AND VEE-TYPE 
AIR MOTOR CHARACTERISTICS 
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FIG, 4. Typical radial-piston air motor resembles a 
radial engine. Lubrication is by splash from an in- 
tegral sump. 


tion of these types of air motors are similar to those 
of the axial piston type. However, operating speeds 
tend to be lower. This is because these are generally 
larger motors, and friction is, therefore, higher. 
Characteristics of these motors are summarized in 


Table 4. 


POSITIVE-DISPLACEMENT MOTOR PERFORMANCE 


Torque output for a given positive-displacement 
motor is theoretically a function of the differential 
pressure and a constant determined by the physical 
parameters of the motor. This means that torque 
should be constant for a given applied pressure, 
regardless of speed. This is not the case in prac- 
tice; because, as air flow through the motor in- 
creases, pressure losses in inlet and outlet lines and 
porting account for a greater portion of the applied 
pressure. Theoretical and actual torque curves are 
shown in Figure 5. 

Speed of these motors should be directly propor- 
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tional to flow rate since the motor is a constant- 
displacement device. This would be true were it not 
for leakage. Actually, leakage rates do affect speed. 
Leakage rates are higher at higher pressures. So 
at a fixed speed, air consumption increases as ap- 
plied pressure increases. Leakage is nearly constant 
for a given pressure. Therefore, at low speeds a 
much higher portion of the total flow is lost through 
leakage. Curve of performance for an actual air 
motor, Figure 6, shows that the additional incre- 
ment of flow per rpm is nearly constant although 
total flow per revolution decreases as speed in- 
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i Theoretico! Torque 





Running Friction 


Actual Torque 








Speed -rpm Free 
Speed 


FIG. 5. Theoretical and actual torque—speed re- 
lationships for positive-displacement air motors show 
how starting torque is reduced by breakaway friction 
and how flow losses reduce torque to zero at the 
free speed, 


creases. Leakage also decreases slightly as speed 
increases because time available for leakage de- 
creases, 

Since horsepower is proportional to speed and 
torque, horsepower characteristic of positive-dis- 
placement motors is as shown in Figure 7. As the 
curve shows, horsepower increases as speed in- 
creases until a point is reached where torque de- 
crease balances the speed increase. Horsepower 
then decreases until it is zero at the point where 
torque is zero, because all pressure is being used to 
force the volume of air required for this speed 
through the motor and its passages. This particular 
speed is called the free speed and is approximately 
twice the speed of the motor at the maximum 
horsepower point. Many of the performance curves 
published by motor manufacturers may not include 
the complete performance curve up to the free speed 
point because the motor is not mechanically de- 
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FIG. 6. Since leakage flow is relatively constant, more 
of the total air flow through a motor is lost at low 
than at high speeds. 
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FIG. 7. Speed-horsepower relationship for constant- 
displacement air motors. 


signed to withstand the stresses which occur at such 
high speeds. In such cases, the manufacturer will 
usually either equip the motor with an overspeed 
governor or specify that the motor must not be op- 
erated with loads below a certain value. 


TURBINE MOTORS 


General characteristics of air turbine motors are 
very much like those of the positive displacement 
types. But operating speeds of the turbines are 
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FIG. 8. Cutaway view of a typical impulse turbine air 
motor shows simplicity of construction, 


much higher. Torques are lower. For example, a 
typical 14-hp turbine develops its maximum power 
at 50,000 rpm with 100 psi line pressure. Torque 
corresponding to this is 0.0525 lb-ft. For compari- 
son purposes, a typical vane motor developing 1% 
hp with 90 psi inlet air develops this maximum 
horsepower at 2000 rpm with torque in the inverse 
ratio or 25 times that of the turbine. Of course, 
reduction gearing may be used to obtain the same 
output from the turbine. However, this introduces 
additional components and cost. 
Construction of turbines, Figure 
The only moving parts are turbine wheel, shaft and 
bearings. There is no actual contact of moving parts 
with the exception of the bearings. In the turbine 
shown, shaft seals are not even necessary since the 


8, is simple. 
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upstream side of the turbine wheel is entirely con- 
tained within the housing. 

Efficiency of air turbines can be very good. Bet- 
ter, in fact than that of the positive-displacement 
types of air motors. However, turbine efficiency is 
not as constant as that of the other types of air 
motors. Therefore, for operation over a wide range 
of speeds, positive displacement air motors will 
probably show higher overall efficiency. 

Acceleration and decleration of turbines is some- 
what sluggish when compared to other types of air 
motors. Turbines are best suited to applications 
requiring high and nearly constant speeds. Table 5 
lists characteristics of industrial air turbines. 


TABLE 5—CHARACTERISTICS OF SOME 
TYPICAL TURBINE MOTORS 
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6 3/4 x 3 3/16 

x 33/16 

10 9/32 x 4 1/4 16 
x 41/4 

10 17/64 x 5 3/4 20 
x 5 3/4 





SELECTION AND APPLICATION 


Certain applications are naturals for air motors. 
These include: 1) locations where air or other gas 
under pressure is more readily available than elec- 
tricity or other forms of energy, (2) dirty, dusty 
and wet locations, (3) hot locations, (4) locations 
where the presence of electrical power would con- 
stitute a definite safety hazard, and (5) jobs where 
their relatively low weight is a real advantage. 

\ir motors are immune to dust, dirt and moisture 
because the air under pressure in the motor does a 
good job of excluding this wrecking crew. Of 
course, air supplied to the motor must be clean. 
It has been claimed that air motors may operate 
under water because of this particular character- 
istic. Pressure would have to be supplied to the 
motor at all times, of course. Hot locations are a 
breeze for air motors because the constant flow of 


Continued on page 134 


From left to right at the bottom of the photo, air, 
gasoline, and electric power units for a portable pipe 
threading machine are shown. Air powered version 
of the threader is intended for use at locations 
where air is the only convenient power source, 
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Radial-piston air motor for opening and closing 
a large valve in a natural gas pipe line. Two rea- 
sons dictated the use of an air motor in this ap- 
plication. First was safety. Second, gas under pres- 
sure from the pipeline is a convenient operating 
medium. 


An axial-piston air tor operates a turn table for 
rotating red hot bathtubs for enameling. Speed and 
direction of rotation are easily controlled by a foot- 
operated four-way valve. Operation of the motor is 
unaffected by the intense heat present. 








Synchronizing motion of two or more hydraulic cylinders 

is a continually recurring problem in hydraulic circuit de- 

sign. There are many solutions to the problem. Some are good. 
Some not so good. The only really accurate methods in- 
corporate position measuring devices, feedback and a means 

for taking corrective action when cylinder posi- 

tions are wrong. Here's a suggested all-hydraulic method of .. . 


YLINDER SYNCHRONIZATION 


. . . using accumulators for position detection 


HERE are many methods of position detection 

ind feedback that may be used for accurate syn- 
chronization of hydraulic cylinders. Racks, gears 
or other mechanical means to obtain differential 
input to a servo valve may be used. There are also 
electro-hydraulic means to do the same thing. A 
possible pure hydraulic method of position feed- 
back is shown in Figure 1. In this circuit, hydro- 
pneumatic accumulators are used as position de- 
tectors. Since the fluid forced from the cylinders as 
they move results in an increase in pressure ex- 
erted by the accumulator proportional to the dis- 
placed fluid, the accumulators become displacement 
to pressure transducers. 


@ Synchronizing Circuit—-In the circuit shown, 
Figure 1, directional valves and certain other cir- 
cuit components have been eliminated to simplify 
an understanding of the basic synchronizing cir- 
cuit. It is assumed that the cylinders in this circuit 
are identical; that they have 100% volumetric ef- 
ficiency; that control orifices are identical, and 
that the accumulators are identical. These are safe 
assumptions since, in a practical circuit, the dis- 
crepancies would be negligible as far as their effect 
upon system response is concerned. 

Speed of both cylinders is controlled by the 
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pressure-compensated, flow-control valve in series 
with cylinder A. The control valve is a balanced 
spool amplifier actuated by pressures Pa and Pb 
which are a function of ram position or the amount 
of oil displaced by the rams, and ram velocity. 
Pressure P, tends to force the control valve open 
and allow more oil to pass to cylinder B while 
pressure P, tends to close the control valve and 
stop flow to cylinder B. 

If the accumulators are equal in size and pre- 
charge pressure, cylinder A commands cylinder B 
to be at the same position. Higher pressure in ac- 
cumulator A than in accumulator B will cause the 
control valve to direct more oil to cylinder B so 
that it speeds up to reach the same position. If cyl- 
inder B gets ahead of cylinder A, the increased 
pressure created in accumulator B will tend to close 
the control valve and make cylinder B slow down. 

Orifices in series with the accumulators act as 
velocity dampers to control the rate of response. 
As one of the cylinders is advancing to the correct 
position its velocity is controlled by retarding pres- 
sure of the orifice as well as by the orifice pressure 
drop feedback difference which acts on the control 
valve to reduce flow to that cylinder. This velocity 
feedback prevents oscillation of the system or 
“hunting.” Adjustment of these orifices results in 
fastest possible response without the undesirable 
oscillation. 
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Fig. 1. Cireuit for all-hy- 
draulic position control of 
hydraulic cylinders uses 
accumulators as position 
detectors. Fluid displaced 
from the rod ends of the 
cylinders during the stroke ' 
produces a change in ac- 
cumulator pressure pro- 
portional to piston dis- 
placement. Pressure signal 
is fed to the control valve 
to maintain synchronism 
of the cylinders. Rate or 
velocity feedback te pre- 
vent oscillation or “hunt- ' 
ing” is provided by the 

orifices in series with the 

accumulators. 








@ Design Considerations—Obviously, the pow- 
er supply for such a system must have capacity in 
excess of that required for normal ram speeds to 
permit fast corrective movement. Additional flow 
capacity equal to approximately 50% of the nom- 
inal demand of the slave cylinder should suffice. 
Accumulator selection is based on two consid- 
erations. First, accumulators used should be of 
such capacity that pressure rise during the working 
stroke will be moderate. Second, the slope of the 
accumulator pressure-volume characteristic should 
be such as to give maximum sensitivity without be- 
coming extremely nonlinear. Pressure rise during 
the working stroke may be found from 
AP (Po + Ps) (V/V.)/ — V/V) ..Q) 
where: AP pressure rise during the working 
stroke, psig 
P accumulator precharge pressure, psig 
P, atmospheric pressure 14.7 psia 
J total ram discharge, cu in. 
Ve maximum accumulator volume or 
initial gas volume, cu in. 
If V. is chosen equal to 2V, the equation reduces to 
AP Po + 
This valve of V, has been chosen because it pro- 
duces high but fairly linear sensitivity Figure 2 and 
also simplifies accumulator selection criteria. Pres- 
sure rising during the working stroke is, therefore, 
equal to accumulator precharge pressure plus at- 
mospheric pressure. From this it follows that total 
reaction pressurt Py at the end of the working 
stroke is 
Pr = 2P. + 
Sensitivity of the detector stage may be defined 
as Ap/AX. Then the total pressure change required 
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Fig. 2. In designing a circuit to use pressure feed- 
back from accumulators for position control, ratio of 
pressure change during the working cycle to pre- 
charge pressure, or volume change to initial volume, 
is chosen to give high sensitivity and fairly good 
linearity. Using V = V./2, where V = displaced vol- 
ume of the cylinder, and V,. = initial accumulator 
gas volume, gives this result. 


during the cylinder stroke of S in. is 


AP 
AP Ss 
AX 
By equating this with the previously found expres- 
sion for AP, the accumulator precharge pressure 
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Fig. 3. Sensitivity and ac- 
euracy of the accumulator 
position control can be im- 
proved by using an auxili- 
ary low-pressure power 









































supply and a preamplifier 
valve as shown here. Use 
of this system would also 
permit operation to be 
more nearly linear. 














required for this average signal sensitivity is found 
to be 
AP 
P 
AX 
The sensitivity is not, of course, linear over the 
complete cylinder stroke. However, as pointed out 
before, it is sufficiently linear when V, = 2 V. 
Actual sensitivity requirement for a system depends 
upon the characteristics of the control valve. In the 
event that control valve characteristics such as fric- 
tion, leakage or power input requirement could 
not be met with sensitivity in the range of reason- 
able linearity, a system such as that shown in 
Figure 3 could be used to provide the necessary 
signal amplification. Also, high force sensitivity in 
the valve requires large pilot areas. This creates 
phase lag and steady-state errors which are not 
present when a preamplifier is used. Sensitivity 
should not be increased by going to a high V:V, 
ratio. This would increase average sensitivity but 
would result in drastically nonlinear sensitivity. 
At low volume, sensitivity would be extremely low, 
and at high volume, sensitivity would be unduly 
high. 

Insofar as actual layout of this system is con- 
cerned, the accumulators and orifices may be lo- 
cated at any distance from the working cylinders 
without affecting performance since throttling 
losses in the lines have no effect. However, the ac- 
cumulators should be close to each other. This 
provides automatic temperature compensation and 
gives a high degree of equalization for any adia- 


batie tendencies. 


@ Possible Circuit Modifications:—In addi- 
tion to the use of a preamplifier to increase sensi- 
tivity, there are certain other conditions which 
could be most easily met by some modification of 
the basic circuit. If the working cylinders were 
quite large, it would be better to use small cylin- 
ders driven by the piston rods of the main cylin- 
ders for position detection. This would permit the 
use of much smaller accumulators. High precharge 
pressures could then be used to increase sensitivity 
without the power demand which would be made 
if high precharge pressures were being exerted 
against the main cylinders. Use of small detector 
cylinders in this way would also permit simplifica- 
tion of the circuitry when power reversal of cylin- 
der movement is a requirement. 

High pressure feedback attained by the use of 
auxiliary pistons would also permit using dia- 
phragm pistons for pilot control of feedback valv- 
ing. This would eliminate a leakage problem in the 
valves. vvv 


Previous articles on accumulator application 
which have appeared in Applied Hydraulics are: 


Design Considerations for Stopping That Bounce 

J. J Melead March 
Accumulator Cutout Circuit Reduces Fire Hazard 

J. E. Bullen October, 1954 
Accumulator Circuit Reduces Operating Temperature 
and Gives Constant Cycle Time 

C. B. Blake and A. M. Steel June, 1954 
How to Prevent Hydraulic Shock on Mobile Equipment 

L. Drasin and W. Stampfl October, 1954 
Three Pressure Switch-Controlled Accumulator Circuits 

R. P. Esser June, 1954 
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n the June issue of AH, Robert Stoddard, of 
Baldwin-Lima-Hamilton's Eddystone Division 
Jetailed the hydraulic circuit design used to 
nuclear radiation from a reactor used 
cal research. Oil at 1000 psi powered 
rolled the opening of massive shut 
ter opening determined amount of 
thermal nuclear radiation which could pass 
nto the treatment room. An important ap- 
plication—but auxiliary to the actual genera- 
n of nuclear power 

Here's a design story which tells how hy- 
sn integral part of a reactor—it's 
control the generation of nuclear 

power 
FUNDAMENTALS OF NUCLEAR REAC- 
TION—When an atom of Uranium 235 ab- 
ros a neutron, it breaks up or fissions to 
yield an average of 2.5 neutrons and two 
of nearly equal weight. The 


} + 


sion product 
the produc 


f the fission are less 
original U235 atom. 


he lost weight is converted into energy which 


weights o 
than the weight of the 





NUCLEAR ENERGY—What jobs 


are done HYDRAULICALLY? 


appears mostly as heat in the reactor. 

A chain reaction occurs when the neutrons 
produced by one fission are captured by 
another U235 atom, which fissions to yield 
more neutrons to carry on the chain. During 
this process, however, neutrons are lost and 
do not react. When the number of neutron: 
produced equals the number lost, plus the 
number captured, the reaction is ‘critical 
and will continue by itself. 

Reactors are constructed with a greater 
amount of U235 fuel than is required to main 
tain critical state. If left uncontrolled, the 
number of fissions would increase very rap- 
idly and endanger the reactor, i.e. it might 
melt from the heat produced. Control rods, 
containing neutron absorbing material, are 
inserted in the reactor core to maintain the 
reaction at a critical level. When the control 
rods are withdrawn, more fissions occur and 
more heat is produced. Conversely, inserting 
the control rods decreases the number of 
fissions and less heat is produced. 








CONTROL OF NUCLEAR REACTOR RODS 


... with an integral hydraulic servo 


Design of a hydraulic control mechanism for 
a nuclear reactor poses many special prob- 
lems. Reliability is a must. Use of atomically 
hot water as the hydraulic fluid is expedient 
for safety reasons. But this also creates prob- 
lems. Here's a unique solution incorporating 


some unique concepts. 
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ee reactors must be controlled to keep the 
rate of reaction at the desired level, and to pre- 
vent runaway reactions which could melt the re- 
actor in a fraction of a second. This control is ac- 
complished by insertion or removal of control rods 
which contain neutron absorbing material. 
Three different types of rod action are required: 
shim, control, and scram. Shim rods adjust neutron 
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production for long term fluctuation and fuel burn- 
up. The control rod adjusts the number of neutrons 
produced for short term power fluctuations. Scram 
consists of dropping all the rods into the reactor 
fast enough to check the reaction. 

Power reactors now being built, or planned in 
the near future, use pressurized water as a heat 
transfer medium. The reactor is enclosed in a large 
pressure vessel filled with water under high pres- 
sure to prevent boiling. The water circulates around 
the reactor core, carrying away heat generated by 
the nuclear reaction. Heated water is passed through 
a steam generator to produc e steam to generate 
power in a conventional steam turbine-generator 
system. The hydraulic mechanism uses this pres- 
surized water as the hydraulic fluid. All working 


parts are completely submerged. 


DESIGN CONSIDERATIONS 


Since piston position must be precisely con- 
trolled, the system must be essentially free from 
drifting, and leakage should be at a minimum. At 
the same time, the possibility of crevice corrosion 
makes it desirable to have a controlled amount of 
leakage passing all close fitting parts. Considera- 
tion must also be given to the low lubricating prop- 
erties of water which will tend to increase wear. 

The system chosen uses a feedback signal con- 
trolling pump output pressure. Pump capacity is 
made adequate to eliminate all leakage problems, 
and the feedback insures precise control of the 
position of the piston. 


SYSTEM OPERATION 


Heart of the system is a proportional hydraulic 
amplifier in the form of a spool valve. A simplified 
schematic of the spool valve is shown in Figure l. 
If the valve is at the top of its travel, the output of 
the pump is connected directly to the center output 
port. Suction of the pump is drawn directly from 
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Spool Full Up 


the surrounding water. Output port is above am- 
bient water pressure by the full output of the 
pump. If the spool is at the bottom of its travel, 
the suction side of the pump is connected to the 
center output port. Pump discharge is into the sur- 
rounding water. Pressure at the output port is then 
below the ambient pressure by the full pump dis- 
charge. At any intermediate spool position, the 
pressure at the output port will be intermediate 
between the two extremes. 

The complete system is shown schematically in 
Figure 2. Output port of the spool valve is con- 
nected to the upper portion of the main drive cylin- 
der. Pressure or suction at this port is applied to 
the top of the piston to balance the load applied to 
the piston rod from below. 

The lead screw provides mechanical feedback of 
the position of the main drive piston. For example, 
if the piston tries to move downward, the lead 
screw transmits this motion to the spool valve. The 
spool shifts downward and decreases the pressure 
at its control port and on top of the piston. The 
decrease in pressure allows the ambient pressure 
below the piston to push it up, so the spool valve 
is returned to an equilibrium position just balanc- 
ing the load applied. Similarly, if the piston tries 
to move upward, the lead screw moves the spool up 
and slightly increases the pressure above the piston. 
Position of the piston is determined by the relative 
length of lead screw between the piston and the 
spool. 

Piston motion to move the control rods is ob- 
tained by rotating the lead screw with the shim 
motor. If the lead screw is screwed into the piston, 
the spool tends to fall and decrease the pressure 
above the piston. The piston will move upward a 
small amount to re-establish equilibrium. Continued 
rotation of the lead screw in the same direction 
causes the piston to rise. Reversing rotation direc- 
tion of the lead screw will cause the piston to move 
down. 

The system will compensate for changes in load 
and will also make available the full pump suction 

















FIG. 1. SPOOL VALVE operates as hydraulic amplifier, with output above ambient pressure in up position, 


below ambient in down position. 
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or discharge pressure, should 
higher force be required to 
move a jammed rod, The pump 
is sized to provide adequate 
flow to overcome any leakage 
that may develop during the 
life of the equipment. Control 
signal power required is very 
small, being only that required Spool Stop 
to turn the lead screw, which is 
on . Spool 
under no load. The main power 
for the system is derived from 
the pump. Power for the pump 
motor, however, need not be Beoring 
controlled and is drawn direct- 
ly from the main power line. 

If the reactor must be 
scrammed, in an emergency, 
the scram latch is de-energized. 
This allows the control rod to 
drop free of the piston and pis- 
ton rod under its own weight. 
Falling into the reactor, the 
control rod will shut down the 
nuclear reaction. When the 
emergency condition is over, 
the control rod may be re- 
turned to service by driving 
the piston down to engage the 
scram latch, which is then en- 
ergized, The control rod may 
then be moved in the normal 
fashion. 


PUMP 

Type of pump selected will 
depend on requirements. In 
some cases, a high available 
force is required to move rods 
which may become jammed in 
the reactor core. In turn, the 
high force requires a high out- 
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put pressure from the pump. A 
re-entrant turbine pump is gen- 
erally adequate. If a high force 
is not specified, a simple cen- 
trifugal pump will generally be 
adequate to move the load im- 
posed by the rod. 

Either type of pump is driven by a special motor. 
The rotor is connected directly to the pump im- 
peller. A stainless steel, non-magnetic pressure wall 
is placed between the rotor and stator of the pump 
drive motor to contain the pressurized water. Power 
for the motor can be drawn directly from the main 
power supply. 

The system is fail-safe, since mechanical failures 
of various parts, pump supply power, etc., will al- 
ways cause the rod to move down to reduce the 


neutron flux. Under no circumstances must the 
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FIG. 2. CONTROL DRIVE MECHANISM is submerged in water 
ambient. Pressure or suction is applied to the top of the piston to bal- 
ance load applied to the piston rod from below. Lead screw provides 
mechanical feedback of position of the main drive piston. 


control be withdrawn from the reactor unless it is 


under control of the shim motor. 


SPECIAL PROBLEMS 

Water used as hydraulic fluid, although pure, is 
highly corrosive at 500 F. Therefore stainless steels 
were used for non-magnetic parts of the mech- 
anisms, while a 17-4 precipitation hardened steel 
was used for magnetic portions. All of the electri- 
cal windings were placed outside the stainless steel 


pressure w all. vvv 
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@ By Thomas Baxter 


Tool Design Engineer, 
Leland Electric Canada Ltd., 
Guelph, Ontario, Canada 


IFFERENCE between profit and loss is 

often the ingenuity of the tool engineer 
who works out the means of getting a product 
made. Every company, regardless of product, 
has some similar manufacturing requirements. 

Fluid power has been used in a variety of 
unusual ways to speed production of special 
purpose electric motors at Leland Electric 
Canada. Both new machinery and existing 
equipment have been modified to speed pro- 
duction, reduce human effort and produce a 
superior product, Pneumatics and hydraulics 


are both widely used to achieve these results. 


CLAMPING WITH AIR 


Milling of flats or keyways on six shafts simulta- 
neously is speeded by using a special pneumatically-op- 
erated clamping fixture. Two 3-in. stroke cylinders, 
actuated by a manual two-position, four-way valve, op- 
erate toggle linkages to apply equal holding pressure to 
the six shafts. 


CLAMPING WITH OIL 


Clamping of motor end bells is more positive on a 
Heald Boring machine despite rough surface of the end 
bell using hydraulic pressure. Four 1-in. cylinders ma- 
chined in a block work against a holding plate to secure 
the work in the machine. An air-operated booster pro- 
vides 750 psi oil to the clamp cylinders. A tapered center 
positions the end bell properly before holding pressure 
is applied. A two-position, four-way manual valve con- 


trols air to the booster. 


SALVAGING PARTS 


Removing windings from scrap stator assemblies is 
speeded by first cutting the stator end, then clamping it 
with a 3000-lb diaphragm-type air chamber, and finally 
pulling the windings off with a hook at the end of the 
piston rod of a 4-in. bore by 12-in. stroke air cylinder. 


APPLIED HYDRAULICS 












ia 7 
> 

ee a 
> 

be > 
na 

- 

- 

a 

na 

ae 

4 

> 

4 

pd 

bs 

> 

> 

Ps 

bs : 


improve production 


AUTOMATIC RIVETING 


Stator riveting was made automatic by the addition of 
air cylinders and valves to operate the main hydraulic 
press control valve. The lever-operated hydraulic valve 
is spring returned to the center or off position. On the 
modified machine, when the operator has loaded a stator, 
he presses the start button. This energizes a relay and 
holding circuit to energize a solenoid air valve which in 
turn energizes a pneumatic cylinder to operate the hy- 
draulic valve and start the press ram moving downward. 
When the the bottom of 


it energizes a limit switch which is connected to a short 


press ram reaches its stroke 
duration timer to control a squeeze period at the bottom 
of the stroke. At the end of the squeeze period, the timer 
disconnects the down relay, and energizes an up relay. 
This energizes another air valve and cylinder to move 
the hydraulic valve lever to the up position. When the 
the switch is 
tripped to exhaust the up cylinder and allow the valve to 
return to neutral. 


Die cushioning on some die press jobs is pneumatic. 


top of stroke is reached another limit 


CUSHIONING PRESS DIE 


[his eliminates cushion springs, The system used elim- 
inates the need for the large surge tanks usually as- 
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sociated with pneumatic cushioning. A single-acting cyl- 
inder serves as the cushion. A quick-exhaust valve opens 
to reduce cushion force if it exceeds a preset value. 


6 | HANDLING PARTS 


Rotor lamination sorting or alignment is 
performed automatically using a pneumatic 
cylinder to actuate a reciprocating rack and 
pinion drive. Laminations are stacked ran- 
domly on four arbors about 12 in. long. Each 
lamination has a keyway. The lower portion 
of the arbor has a raised key. Arbors are 
oscillated by the cylinder, rack and pinion 
until all lamination keys align with the arbor 
key so that the laminations slide down onto 
the keyed portion of the arbor. Any of the 
arbors may be removed without stopping ma- 
chine operation by disengaging the pinion 
from the rack. Reciprocation is controlled by 
rack-operated pilot valves which reverse ait 
flow to the cylinder at the ends of the stroke. 
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CONTROL OF CONVEYORS 


lraffic control on a conveyor and hoisting system 
for carrying completed electric motors from the test 
department to the shipping department is provided 
by pneumatic cylinders, For most of its length the 
conveyor is in a trench. Motors being fed are 
lowered into the trench and then lifted out at the 
end of their trip by automatic elevators. When one 
of the hoists is in operation, air cylinders controlled 


by limit switches raise blocks to prevent any other 
motor coming along from tumbling into the abyss. 
Once the block is raised by a motor being placed 
on the hoist platform, it is not lowered until the 
hoist returns to that position, Overall system setup 
is such that motors are blocked at the inlet end 
unless they are being removed at the outlet end. 


E] COUNTERBALANCING A PRESS RAM 


Punching motor laminations was speeded by 
using two 4-in, diameter by 12-in. stroke air cyl- 
inders to counterbalance the 1800-lb. ram. Cyl- 
inders are mounted on a common strap passing 
through the knockout slot. Tops of the cylinders are 
























































open and regulated 70 psi air is connected to the 
other sides. A quick exhaust valve prevents any 
dangerous rise in pressure due to ram loading. This 
system has reduced the necessity of frequent ad- 
justments to the clutch and the brake. 
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Hydraulic Motors Drive 


Crawler At Two Speeds 


Two “Commercial” oil hydrau- 
lic tandem motors propel the 
crawlers of this Gradall. In fact 
you might say that there are really 
four motors as each tandem motor 
consists of two single motors. Here 
is how they operate to give the 
Multi-Purpose Gradall low and 
high speed ranges. 


single or combined output 


Two single motors are mounted 
with one common drive shaft. 
When fluid power from the pump 
source is directed by simple valv- 
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Look at the heavy duty bearings which absorb 
the shaft and gear loadings. Perfect alignment 
of the matched helical gears results in more 
efficient, smoother, quieter and longer life 
operation. 
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ing into just one of the single 
motors, the shaft rotates in the 
high speed range desired for pro- 
pelling the crawlers where the go- 
ing is on good level terrain. The 
other single motor on the same 
shaft receives no input and there- 
fore idles at motor speed. When 
conditions are otherwise and low 
speed is required, it is accom- 
plished by simply valving half of 
the fluid into each of the single 
motors. Because the volume feed- 
ing into each is less, the speed is 
reduced. Both tandem motors can 
be stopped or operated in either 
direction to give forward or back- 
ward travel to the crawlers. 


50 h.p. output 

As an example, an “H” Series 
single shaft tandem motor receiv- 
ing an input of about 15 gpm at 
1200 psi would rotate at 1200 rpm 
when the entire input was directed 
to only one of the two single 
motors When this input is split 
between both motors, their speed 
would drop to 600 rpm. The ex- 
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ample is based on two single 
motors mounted in tandem on a 
common shaft with each motor 
having gears of | inch face. Motors 
with larger gear widths are avail- 
able to develop a rated output up 
to 50 h.p. 


important advantages 


All of this is accomplished with- 
out shifting of gears. Power take- 
offs, clutches and gear transmis- 
sions are eliminated. Here is an- 
other proven application where 
fluid power is piped around corn- 
ers. It is successful because space is 
conserved and high initial cost me- 
chanical drives with their constant 
maintenance problem are elimi- 
nated.Write to Dept. A-36, The 
Commercial Shearing and Stamp- 
ing Company, Youngstown, Ohio, 
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shearing and stamping 
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and it takes 


the higher the pressure — 
the better the seal 
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the seals that pressure can’t lick 
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Flow control or metering of oil is of prime importance 


in many hydraulic systems. This is especially true in 


machine tool circuits, where rates of movement of cylinders, 


fluid motors, work spindles, and rates of travel of tool 


heads and slides must be controlled within very close limits. 


FLOW CONTROL VALVES 
and FEED CIRCUITS 


@ By Peter Coffaro 


HERE are many flow control valves on the mar- 

ket today. Gate, plug and needle valves are the 
more common types of simple flow control valves. 
While these types may be used to open or close 
lines, or control the rate of flow through a line, 
they are not generally used when accurate rate 
control is required. Since pressures are determined 
by work loads, it is necessary to control the pres- 
sure because of its effect on flow. 

Basically, there are only two types of metering 
systems in use: Throttling system, in a constant 
delivery system, and variable quantity system, 
where pump delivery is varied to get the desired 
rate of flow. 


@ Pressure compensated—lIn machine tool cir- 
cuits where rates of speed have to be constant with 
varying loads, flow rates must remain constant to 
insure constant rate of travel of table, quill, or 
head. In these applications, pressure compensated 
flow control valves are a necessity; they keep flow 
rates uniform regardless of work load changes. 

No other type of metering valve does this. A 
non-pressure-compensated flow-control valve, such 
as a needle valve or fixed restriction, allows changes 
in flow rates with pressure fluctuations. In drilling 
and milling circuits, this will cause vibrations, 
chatter marks and broken tools. 


PETER COFFARO, The Avey Div. of The Motch & Merry- 


weather Machinery Co., Cincinnati. 
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Figure 2 illustrates in schematic form, a pressure 
compensated flow control valve. This valve features 
a hydraulically balanced plunger. Any fluctuation 
of pressure at either inlet or outlet ports will mo- 
mentarily unbalance the forces acting on the com- 
pensator spool, causing it to move to the right or 
left and changing the setting or orifice. This 
changes pressure drop through the orifice to com- 
pensate for pressure fluctuations. The hydraulically 
balanced plunger is constantly seeking. a position 
which maintains a differential pressure between the 
chamber and outlet port, equal to the force of the 
spring. The spring exerts a thrust load against the 


FIG. 1, TWO TYPES of metering valves. A has a 
notched throttle, while B uses an eccentric type. 
Ports or orifices are relatively large to prevent 
clogging. 





FLOW CONTROL VALVES 





spool, in addition to the hydraulic force in the 
spring chamber. Therefore, the pressure drop 
through the metering spool orifice remains con- 
stant, resulting in constant flow through the valve 
and the actuator. 

As shown, the throttle is machined and calibrated 
so that rotating it in one direction increases the 
size of the metering orifice, while rotating in the 
opposite direction decreases the orifice. The size 
of the orifice and the depth of eccentricity on the 
throttle determine the amount of flow through the 


valve. 





Bockpressure 
on tylinder 


Compensotor 
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FIG. 2. PRESSURE-COMPENSATED, flow-control 
valve features hydraulically balanced plunger. 
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FIG. 3. THIS VALVE is similar to Figure 2, but has 
a V-notch with range of flow in direct proportion 
to the thread pitch cut on the throttle. 








' Or 





FIG. 4. FLOW-CONTROL VALVES are available with 
built-in relief A, or built-in check B, for free flow 
in one direction. 


It is obvious that for a valve of this type, two 
or more throttles can be machined, with different 
eccentricities, to change the flow ranges from 10 to 
75, and from 50 to 150 cipm or more. 


@ Slow travel—When feed circuits are being de- 
signed for very slow travel rates, there are several 
problems confronting the machine designer. Fiow 
control valves operate fairly smoothly at their high 
range of flow. At low ranges they tend to give 
erratic control of the actuator. Most valve manu- 
facturers will not stand behind the performance of 
their valves when metered flow is to be below 5 
cipm. 

In certain feed circuits, such as gun drilling, or 
milling, where feed rates are less than l-in/min, a 
large cylinder has to be used to get proper flow, 
since speed is a function of oil flow and cylinder 
size, see Chart 1. It will readily be seen then, that 
if travel of 1%-in. or less is required, a 4-in. bore 
cylinder should be used. 

There are some disadvantages with this arrange- 
ment. For example, larger pump capacity is needed 
for rapid traverse to and from the work. However. 
if smooth and cool systems are required, the ad- 
vantages will outweigh the disadvantages, as the 
pump can be operated with less pressure so as to 
minimize heat. 


@ Circuits—tThe circuit shown in Figure 5 is a 
most dependable system, if designed in such a 
manner that the depressing of the cam is necessary 
to obtain the transition. The circuit will fail safe 
if the deceleration valve should happen to stick. 
The full forward stroke will be at a metered rate. 
Being a very reliable system, feed may be started 
close to the work, thus saving rapid advance time. 


SIZING CYLINDERS FOR SMALL FEED RATES 
BASED ON METER-OUT, SINGLE-ENDED 
CYLINDERS 


4-in. bore cylinder 


4-in. bore area = 12.566 sq in. 
1'Ya-in. dia. rod area = = 1.767 sq in. 


Effective area = 10.799 sq in. 


3.in. bore cylinder 


3-in. bore area = 7.068 sq in. 
1Yq-in. dia. rod area = 1.227 sq in. 


Effective area 5.841 sq in. 


Cu. in/min (metered) 
in/min (travel) 





Effective area (sq in.) 
5 
= 463 in/min with 4-in. bore cylinder 
10.799 


5 
— = .856 in/min with 3-in. bore cylinder 
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With the variable, pressure-compensated, flow- 
control valve, deceleration valve, and a cam so de- 
signed, a very dependable and smooth system is 
assured. It is possible to obtain jump or intermit- 
tent rapid advance and feed by simply designing 
the cam with corresponding rises and falls 

There are many variations of this basic circuit 
which have proved successful. Figure 6 shows this 
same circuit carried one step further. Here, with 
two pressure-compensated, flow-control valves, and 
two deceleration valves, it is possible to have multi- 
ple controlled rates. This circuit is used when rapid 
advance, feed and fine feed are required. Step 
drilling or step milling might use this type of 
control. 


@ Differential feed—-A novel differential feed 


FIG. 5. CAM-OPERATED VALVE facilitates 
transition from rapid traverse to feed. 
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FIG. 6. MULTIPLE FLOW CONTROL rates are 
possible with this circuit, which features two 
pressure-compensated, flow-control valves and 
two deceleration valves, 


FIG. 7. FASTER FORWARD 
SPEED without adding pump 


circuit is shown in Figure 7. This system is used 
when faster forward speed is desired, without the 
addition of a larger pump. Here is a theoretical 
problem with this circuit, using a differential cylin- 
der (2:1) as well as the differential circuit. 


Cylinder bore = 3.0 in. 
Area 7.06 sq in. 

Rod dia. 2.0 in. 

Area 3.14 sq in. 
Effective area — 3.92 sq in. 


For rapid advance, solenoid B is energized on 
valve 2, sending pilot pressure to pilot Y, moving 
valve spool to the left. Full pump pressure is now 
directed to the head end of the cylinder. Exhaust 
oil is directed through valve 4 and into main pres- 





















































capacity is a feature of this 
differential feed circuit. 








The QUALITY ASSEMBLY 
to thoroughly condition and 
control compressed air for 
pneumatic power tools and 
appliances. 

¢ Filters °¢ Regulates 

¢ Lubricates 

Assemblies and units supplied 


, 


in sizes /,"-34"-1"-%"-1" and 
2” NPT. 
pe 
The ARROW FILTER 


Removes up to 98% 
Free Moisture 

01" to .002” 

Particle Removal 
Sintered Bronze Filter 
Element 


The ARROW REGULATOR 
e Self Bleed Assures 
Accurate Control 
¢ Instantaneous Response 
¢ In Line Flow 


The ARROW LUBRICATOR 
Mist Lubrication 
Mist Proportional to Air Flow 
Lubricates Only When 
Equipment is in Operation 


2 


The ARROW DRAIN TRAP 

¢ Fully Automatic 

¢ Operates Independent of 
Pressure 

¢ Double Sump Action to 
Protect Valve 


QUALITY PRODUCTS SINCE 1914 


Catalog and enginecring data 
on request. 


i‘ 1902 S$. KOSTNER AVE. * CHICAGO 23, ILL 
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FLOW CONTROL VALVES 





sure line, through valve 2 and to head end of cylin- 
der. This gives approximately a 2:1 ratio between 
oil into the cylinder and pump delivery. The in- 
creased speed is at the expense of working force, 
which is not really needed in rapid advance. 


Output force — effective area (sq in.) x psi 
3.92 x 300 psi = 1176 Ibs 


For feed, solenoid B is still energized, full pump 
pressure is directed through valve 2, and to head 
end of cylinder. Cam on valve 4 has been depressed 
by feed dog, so oil is blocked through valve 4 and 
has to go through valve 3, which is an adjustable 
pressure-compensated flow-control valve. It then 
goes through tank port of valve 2 and back to tank. 

Feed rate is a function of the annular area of the 
piston in the cylinder, and adjusted throttle opening 
of valve 3. 


Output force = cylinder area x psi 
7.06 x 300 psi = 2118 Ibs 


Rapid return at the preset limit of the forward 
stroke, a limit switch is tripped, energizing solenoid 
A on valve 2. Full pump pressure is now directed 
through valve 2, through ball check in valve 3, and 
to rod end of cylinder. Exhaust oil from head end 
of cylinder goes through valve 2 and directly to 
tank. The differential rod (2:1) gives a very fast 
rate of rapid return. vv 
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MINIATURE 


MAC-38D 
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MAC-385S 

Singie Ram, Double 
The pioneer manufacturer of miniature Acting Au Cylinder 
pneumatic devices proudly presents a , 
broad new line of smali, but mighty, air 
components. We are sure you will find 
them most useful in automatic control and 
work feeding operations and new end MAC-385 
products ... especially where space or se ca. Sia 
weight is a problem! Sp . ne ny 


Included are new %" bore single and 
double ram double acting cylinders in 1, 
2, 3, 4, 5 and 6-inch strokes; improved 
spring return cylinders; two and three way 
air valves and many clever new inter MAN-12 
changeable fittings and accessories you 12-Port Manifold 
have asked for. All are precision made and a 
life tested for millions of cycles of trouble 
free operation. 


Clippard miniature pneumatic devices 
have established an enviable “in use’’ 
reputation with America’s most progres MAV-2 &3 
sive manufacturers, large and small. You 2 and 3-Way 
will find them equally dependable, sturdy Au Valves 
and easily mounted . . . indispensable for 
speeding production and improving work 
quality ... AUTOMATICALLY! WRITE NOW FOR 

NEW CATALOG! 


CEeppard wine LABORATORY, INC. 


7356-H Colerain Road, Cincinnati 24, Ohic 


Manufacturers of R.F. Coils, Electronic Equipment, Minioture Pneumatic Devices 
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Our new brochure illustrates and describes this equipment for the 1000 to 3000 
p.s.i. range and higher. It details many Jong established features. So, if you are 
looking for quality equipment to give you quality performance . . . and reliability 

. we know that you will find this brochure of interest. And because ours is 
equipment for the higher pressure ranges and heavy duty service, you will also 
find much in it that is necessarily a wide departure in design and construction 
from the standard commercial lines. 


Write for your copy; learn of the many advantages of Lassman hydraulic engi- 
neering and equipment. 


Cluabaity, wuientnt tor Galaly, PERFORMANCE 
BENJAMIN LASSMAN & SON eoutes. cuensHaw, pa 
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Five cylinder series... 
each the best of its kind! 


Here you see one more reason why experienced cylinder 
users prefer Hannifin cylinders...there is a Hannifin cylinder 
series for every type of service. 

What pictures cannot show you is the extra effort that goes 
into every Hannifin cylinder, all the way from the drawing 
board to the shipping dock. This brings you design features 
other cylinders simply do not have...superior workmanship 
where it’s most needed for long, trouble-free service...and 
better delivery promises, better kept. All at prices no higher 
than you may have been paying for less satisfactory cylinders. 

There's a Hannifin man near you—or, if the need is urgent, 
call us long distance. He or we will welcome the opportunity 
to help you as you select the Hannifin cylinder series that best 


meets your needs. 


AIR AND HYDRAULIC 


HANNIFIN 


POWER CYLINDERS 





COMPLETE CYLINDER FILE a 
Write for your copy of this new yo 
Hannifin Cylinder File...complete, | _—voum 
easy-to-use, easy-to order-from rl 4 —s- 
information on five lines of Hannifin | eS Laat 
cylinders. Write Hannifin Corpora- HANMIEIN 
tion, 545 S. Wolf Road, Des Plaines, Seepensniliinn 
Hlinois. 
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TEXAS 
TOWERS 


@ By Leroy Nixon and G. R. Pittman 


NOTHER place where the tremendous muscles 

of hydraulics are being exercised is in the erec- 
tion of the giant Texas Towers, which are a vital 
link in America’s radar warning system. The name 
Texas Tower comes from the initial application of 
these large platforms perched on stilts above the 
ocean’s surface to support oil well drilling rigs in 
the Gulf of Mexico off the Texas coast. 

Method of erection of the towers is to float them 
into place and then hydraulically lower the sup- 
porting pilings to the ocean floor using the floating 
platform as the working area. In addition to the 
supporting pilings additional temporary pilings are 
to be used in the lifting process. When the support- 
ing members have been driven as deep as necessary 
into the ocean floor, the platform is hoisted up the 
pilings until correct elevation above the ocean sur 
face is reached. Third of these units was placed in 
position this summer off the New England coast. 

The platform is a tremendous steel box, triangu- 
lar in shape and measuring 200 ft on a side and 20 
ft deep, weighing about 6000 tons. Oil power lifts 


LEROY NIXON, Design Consultant—Bridge Div., John A. 
Roebling’s Sons Corp., Trenton, N.J. G. x. prrtTMan, Sales 
Vanager, Hydraulic Power Div. The Hydraulic Press 
Vig. Co., Mt. Gilead, Ohio 
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this weight. Driving the pilings, supporting legs or 
spuds as they are known to oil well people, is also 
performed by hydraulics. The same system is used 
to do both jobs. 


HOISTING AND DRIVING SYSTEM 


Large hydraulic cylinders with a stroke of 4 ft 
are mounted vertically around the spuds, Figure 1. 
Cylinders are attached to the deck by trunnions. 
At the end of the piston rod and at the opposite end 
of the cylinder, large clamps hold each cylinder to 
two large strands of wire rope. Strands of wire 
rope are attached to the tops of the spuds, Figure 2, 
and the opposite ends are attached to the spud be- 
low the surface of the water. Wire rope strands are 
21% in. in diameter and are picturesquely called 
bowstrings. Alternate extension and retraction of 
the cylinders first with lower clamp holding the 
ropes and then with the upper clamp holding while 
the other is released, Figure 3, first forces the pil- 
ing or spud into the ocean bottom. Speed of this 
operation is 64 in. per min. When spuds are driven 
deep enough to support the weight of the platform, 
the same process lifts the platform until it is 67 
ft above the waves. This system was developed by 


the Bridge Div., John A. Roebling’s Sons Corp. 
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Fig. 1. Two of the hydraulic cylinders used for rais- 
ing the Texas Tower are shown in position here. 
Flexible lines to the cylinders used for actuating the 
upper clamp are also visible. One of the clamp 
operating cylinders is between the two springs which 
are an additional clamp closing means. 











yr Fig. 3. Platform of the Texas Tower is elevated by 
hydraulic cylinders in a manner which might be com- 
pared to a boy shinnying up a rope. Steps in the se- 
quence of events are: (1) Fixed clamp grips the 
strands and the travelling clamp is free on the 
strands, (2) The cylinders are extended and then the 
upper or travelling clamp grasps the cables and the 
lower clamp is released. (3) Cylinders are retracted 
to raise the platform 4 ft. 


When the platform is at correct height, the per- 
manent spuds are welded to the platform and ce- 
mented in place in the ocean bottom. The lifting 
system is then used to remove the temporary spuds 
by reversing the procedure. Three permanent legs, 
one at each corner of the platform, then hold the 
completed tower. 


HYDRAULIC CIRCUIT 

As shown by the circuit diagram, Figure 4, hy- 
draulic pressure is also used to engage and dis- 
engage the wire rope clamps. Small hydraulic cyl- 
inders, which are a part of the clamp assembly, 
move the sections of the clamp relative to each 





other to either grasp the wire rope firmly or disen- 
‘ : - amigh : gage it as the operating cycle demands. 

Fig. 2. Cables by which the lifting cylinders pull ail gp, 
themselves and the platform up are strung from the . 
tops of the spuds to a point below the water surface. clamps in the event of total failure of the hydraulics. 


Springs are also used to assure closing of the 
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lwo rather unusual hydraulic design problems 
had to be solved in the lifting of the Texas Towers. 
First was the synchronization of 28 cylinders used 
for raising the platform plus 8 used for lowering 
the spuds. Second was the elimination of excessive 
pressure drops in lines that were over 70 ft. long. 

Proper line sizing and careful design to keep the 
number of bends and fittings in the lines to a mini- 
mum solved the pressure drop problem. Despite the 
distances the oil had to be pumped, actual pressure 
loss in the completed system was only 50 psi. 

Circuit diagram, Figure 4, shows that one pump 
is used to power all the lift cylinders. All clamp 
and unclamp cylinders are driven by another pump. 
\ diesel engine governed to run at constant speed 
drives both pumps through a chain and sprocket, 
Figure 5. Lift pump capacity is 110 gpm. Clamp 
pump capacity is 50 gpm. The lifting circuit oper- 
ates at 3200 psi, and the clamp circuit at somewhat 
less than 2500 psi. 

The main power unit is located at the approxi- 
mate center of the platform and oil is piped through 
three manifold lines to the three corners of the 
deck. One solenoid-controlled pilot-operated valve 
at each corner controls the cylinders at that corner. 
[wo additional valves per corner control clamping 
ind un lamping. One valve controls the lower 
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Fig. 4. Circuit diagram of the hydraulic system used 
to erect the Texas Towers. 
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Fig. 5. Main hydraulic power unit consists of a diesel 
engine driving two pumps. Pumps have capacities of 
50 and 110 gpm. The unit is located at the approxi- 
mate center of the deck. 


clamps while the other controls the upper clamps. 
All valves are controlled from a central control 
panel measuring 16 by 20 in. On the panel, a lever 
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Fig. 1. Cushioning to allow shock-free reversal 
of an actuator cylinder at any point in its travel 
can be provided by connecting an adjustable, 
free-piston cylinder such as this in series with 
a throttling valve and then connecting the two 
in parallel with the actuator. 


Decelerating a heavily loaded machine table is 


accomplished on a large grinder with an external 
cushion. Internal cushions on the main cylinder were 


ruled out because full piston stroke is not used. 


SIMPLE HYDRAULIC CUSHION 


... safely stops grinder table 


@ By Joseph L. Poggie 


ITH many new metals and alloys, the quality 

of the finish imparted in a machining process 
is definitely improved when table reciprocation 
speeds are high. Of course, production rates in- 
crease as table speeds increase. When a machine 
table is reciprocated at high speed, some means of 
controlling deceleration and the shock accompany- 
ing rapid deceleration and reversal must be in- 
r orporated. 

In most machines with hydraulically reciprocated 
tables, deceleration and shock are controlled by 
building buffers or cushions into the table-actuating 
cylinder. Cushions restrict flow of fluid as the 
piston nears the end of its stroke and thus control 
deceleration. However, this system functions only 
as long as full table stroke is used. If the workpiece 
or pieces are such as to occupy the whole table and 
the surface to be machined is small, only a portion 
of the total travel is necessary. In such a case, the 
cushion effect must be sacrificed to obtain higher 
production or the full stroke must be used. Neither 


of these is a happy choice. 


OSEPH POGGIE, Developme nt Engineering Section, Re. 
{viation Corp., Farmingham, L. 1. N. Y. 
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FIG, 2. In the circuit shown at the top, no cushioning 
is used. For the conditions shown, surge pressures 
of 2500 psi will be generated. With the adjustable 
cushion cylinder and needle valve in parallel with 
the actuator, bottom, stopping distance, deceleration 
rate and surge pressures may be limited to any de- 
sired value. 
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SIMPLE HYDRAULIC CUSHION 





@ Short-Stroke Cushion—To provide table de- 
celeration on a large grinder, a short-stroke cushion 
was developed. Table weight and work load total 
2000 pounds. It was desired to operate this partic- 
ular machine at 90 fpm. However, at 69 fpm the 
machine vibrated badly at the end of each stroke, 
the workpiece moved in the chuck and the entire 
machine moved about 14 in. across the floor with 
each stroke. When speed was increased to 90 fpm., 
fitzings and tubing split because of hydraulic shock. 

Cushion used is a cylinder, with a free piston 
and an adjusting screw, Figure 1, in series with a 
needle valve. These elements are connected in 
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Fig. 3. With the actuator piston moving to the left, 
a, and the control valve closed, the actuator piston 
continues to move forcing oil into the rod end of 
the cushion cylinder. Piston of the cushion cylinder 
moves to the right displacing oil from the blank end. 
This oil is throttled through the valve to the blank 
end of the actuator until the cushion piston comes 
up against the adjustable stop, b. The actuator cylin- 
der then stops. With proper adjustment of the 
throttling valve and the cushion stop, actuator piston 
velocity is nearly zero by the time the stop is reached. 


parallel with the actuating cylinder. Areas of piston 
and rod ends of a piston used in this way should 
be proportional to the areas of the actuator with 
which they are used. For example, if areas of piston 
and rod end of the actuator are in the ratio of 2 
piston and rod end areas of the buffer should be 
in the ratio of 2:1. This makes the cushion effect 
the same for both travel directions. 


Concluded on page | 12 
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« From Oilgear Application-Engineering Files 
HOW OILGEAR ENGINEERING TEAMWORK AIDS MACHINE DESIGN PROGRESS 


CUSTOMER: Rockford Machine Tool Company 


DATA: Application of Fluid Power system to planers 
that mass-duplicate the airfoil on new, solid, forged 
steel propeller blades. Six years has been spent on the 
development and manufacturing methods to produce 
this new blade. Planers to be equipped with tracer 


Desired profile is completely machined to proper 
thickness . . . maintaining accurate airfoil on both 
sides of blade. Requirements: extreme accuracy; flexi- 
bility of control; elimination of shock, vibration and 
gear marks on work; independent, fast cutting and 








attachments to machine blades from master templates. 
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SOLUTION: Shown above are 20 Oilgear-equipped, Rockford 
Hy-Draulic planers machining aircraft propeller blades. Closeup 
right) shows how Rockford’s hydraulically operated ‘‘Kopy- 
Kats” can mass-duplicate four of these new-type, steel blades 
simultaneously from master templates. Rockford Machine Tool 
says of this set up, ““The inherent advantages of hydraulic drive 
and control make this gigantic installation an extremely power- 
ful production unit. Hydraulic drive is a natural for reciprocat- 
ing machine tools. It’s being proven daily in the world’s finest 
machine shops.” This is but one example of the ever increasing 
application of Oilgear-equipped machine tools. Rockford, and 
other designers and builders of tcols for industry, have dis- 
covered that Oilgear A pplication-Engineering means cooperation 
and teamwork in supplying new production requirements .. . 
that Oilgear is more than just an “off-the-shelf” source of 
supply ... that Oilgear is a Fluid Power design and engineering 
service based on over 35 years of pioneering and knowledge in 
precision, ‘““Any-Speed”’ control, and efficient linear and rotary 
power systems. Because of this cooperative teamwork in solving 
problems— coupled with progressively engineered, trouble-free, 
dependable, Fluid Power control and drive systems—manu- 
facturers have come to trust and depend upon Oilgear . . . the 
name that protects and enhances ““OEM’s” reputation, and 
assures satisfied users. 


For practical solutions to youR linear or rotary drive and 
control problems, call the factory-trained Oilgear application- 
engineer in your vicinity. Or write, stating your specific 
requirements, directly to... 


THE OILGEAR COMPANY 
Application-Engineered Fluid Power Systems 


return speeds to keep costs to a minimum. 


1564 WEST PIERCE STREET e MILWAUKEE 4, WISCONSIN . 

























Rockford Machine Tool Company has used thou- 
sands of Oilgear Fluid Power Systems on planers 
and slotters since 1928, because of: 1: No costly 
high inertia, reversible, electric motors; compli- 
cated control systems, and reduced power con- 
sumption and vibration. 2: No racks, screws, gear 
trains. 3: Infinite speeds from 10 to 300 fpm, with 
3 cutting force ranges-independent maximum re- 
turn speed. 4: Shock-free, instant reversals for 
efficient short or long stroke cutting. 5: New, 
complete flexibility in operational control. 











Get Clean Air 
or Your Tools 


w To Automatic 
Trap 
Clean Air 
Out 


Adams Poro-Stone 


Air Filters SAVE 


MONEY: TIME 


You get protection that counts with Adams Poro-Stone 
Air Filters. Damaging water, rust contaminated oil, dust 
and pipe scale are removed from your compressed air 
. and there's virtually no pressure drop across the 
Adams filter. 
Separation of foreign matter is in two stages — by cen- 
trifugal action from the movement of the air itself . . . by 
diffusion through the permanent Poro-Stone filter tube. 
Not only do you save money in longer tool life and 
trouble-free operation, but also you save time. That's 
because Adams filters are quick to clean... have no mov- 
ing parts to wear...need no special tools... proper 


assembly is all but fool-proof. 


For full details and prices, write today for your copy of 
New Bulletin 117 


R. P. ADAMS co., Inc. 


249 E. PARK DRIVE BUFFALO 17, N. Y. 


-------- 


R. P. ADAMS COMPANY, INC. aad 


249 EAST PARK DRIVE 
BUFFALO 17, NEW YORK 


Please rush me your New Bulletin 117 with sizes 
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| and prices 


| Mreet 


Circle 2 on Reader Service Card 





| 


| 





SIMPLE HYDRAULIC CUSHION 


Concluded from page 1!10 





@ Operation—To illustrate the operation and 
effect of the cushion, consider the machine table 
and actuator shown in Figure 2a. Here a cylinder 
with a 4in, bore and a 1.4-in. diam rod is driving 
a table and load with a combined weight of 10,000 
lb. Pressure is 500 psi and table speed is 120 fpm. 
If the stopping distance were \% in., a pressure 
surge of 2500 psi would be created at the ram end 
of the cylinder and in the circuit to the control 
valve as the table was stopped and reversed. 

With the buffer and valve in parallel with the 
actuator, Figure 2b, stopping time can be adjusted 
by adjusting the throttle, and stopping distance 
can be set with the adjusting screw to give any de- 
sired degree of deceleration. Actual sequence of 
events during stopping of the actuator is illustrated 
by Figure 3. 

When this buffer was incorporated in the large 
surface grinder, the machine operated very smooth- 
ly at 90 fpm. There was no detectable shock or 
vibration ,and it was not necessary to fasten the 
machine to the floor. vv 


TEXAS TOWERS 





Concluded from page 107 


about 3¢-in. in diameter and 5-in. long for con- 
trolling the various electrical switches is mounted. 
This lever can be moved to seven different positions 
to actuate the required valves. One man controls 
the entire operation from this point. 

A 20 gallon accumulator is used for each corner 
of the tower to insure fast operation of the clamp 
cylinders. Accumulators are also a safety feature 
to permit operation of the clamps if the main 
source of power should fail during operation. 


SYNCHRONIZATION 


Simultaneous operation of all control valves for 
a particular operation from a single point assures 
simultaneous actuation of valves and cylinders. 
Additionally, fixed-orifice, pressure-compensated, 
flow-control valves were used in the line to all cyl- 
inders to insure equal flow rates. Separate flow- 
control valves are used for each flow direction. As 
a precaution in the event a corner should lead or 
lag despite these provisions, an electrical plug at 
each corner permits freezing of the control panel 
at the corner to lock all the cylinders until the plat- 
form is levelled by raising the others. 

An additional point worth mentioning is that 
cylinders at a corner tend to be self-equalizing. This 
is because any tendency by one cylinder to lead 
the others would cause it to pick up a higher por- 
tion of the load than the others. Since the higher 
load would increase the resistance to flow of that 
cylinder, flow to that cylinder would be reduced un- 
til the remaining cylinders picked up their share of 
the load. vvv 
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EM WEATHERHEAD ROTARY 


TUBE FLARING TOOL! 


most important advancement in tube working in 20 years ! 


Automatic tube height guee to control 
flaring diameter to S. Standards. 
Positions automatically. 


Patented “built-in” rotary clamping 
dies. Nine popular easy-to-read sizes, 


Models also available with automatic 
burnishing attachment and burnishing 


an eal 


Fast! 
Easy! 


Accurate! 
Compact! 
Durable! 


Here’s a brand new tool for perfect tube flaring . . . unparalleled in performance. It's 
faster . . . one piece construction. It's easier . . . “Dial-Matic’”’ tube size selection. 
It's accurate . . . tube stop automatically controls flaring diameter. It's compact . . . for 
easy storage. It’s durable . . . for years of service. 


The Weatherhead Co., Fort Wayne Division 
Dept. A-9, 128 West Washington Blvd., Fort Wayne, Indiana 
In Canada: The Weatherhead Co., Ltd., St. Thomas, Ontario 
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Tube Cutter 


Gentlemen: 
Please send me your tool catalog illustrating your complete line of tube 
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An accumulator is the power source on an 


electrical circuit breaker built by Allis-Chalmers. 


Reliability is a must. If an accumulator 


bladder fails, what happens? Here's how 


A-C engineers checked equipment performance. 


ACCUMULATOR TEST 
PROCEDURE 


ACCUMULATOR BLADDER with entire 
bottom cut off had no effect on the re- 
liability of the accumulator for circuit 
breaker service. Actually, the unit be- 
came a non-separator type. 


Dyers GH bladder failure has never been a 
problem with their accumulators, Allis-Chalmers 
Mfg. Co. wanted to know the possible effects of a 
ruptured bladder on performance in this type of 


service. Tests were planned to find the answers to 
two questions important to both customer and man- 
ufacturer: 
1. Will the accumulator function properly if the 
bladder is ruptured? 
2. What changes, if any, would result in oper- 
ating characteristics? 


@ Procedure—tThree tests were made with differ- 
ent amounts of rupture present each time, The blad- 
der was inserted into the accumulator and pre- 
charged with nitrogen to 1500 psi. The accumulator 
was then charged with oil to 2500 psi, and a series 


of 25 individual operations was conducted. Pres- 


WHY HYDRAULIC POWER IS USED 


Closing large power circuit breakers cannot 
safely be done by hand due to the large force 
required. Before a circuit breaker is complete- 
ly closed, an arc strikes across the contacts. 
Because of the large amount of energy re- 
leased by this arc, once the closing operation 
is begun, the full stroke must be completed 
without hesitation 


. . . to evaluate reliability 


sure was recorded three minutes after each opera- 
tion. Oil level was checked at maximum pressure 
and also three minutes after operation. 

For the first test, a Yg-in. hole was punched in 
the bladder seam. In the second, the bladder was 
slit for four inches along the seam. The lower por- 
tion of the bladder was completely removed for the 
third test. 


@ Results—The tests proved conclusively that 
damage to the accumulator bladder has no dis- 
cernible effect upon operating characteristics for 
oil-powered circuit breakers. Accumulator pressure 
three minutes after each operation was identical 
to pressure after normal breaker operation. There 
was no effect on the level of oil in the reservoir. 
The bladder merely separates the precharge gas 
from the oil, Should a bladder fail in this circuit 


TO CLOSE CIRCUIT BREAKERS 


The closing device is usually portable, and 
consists of a hydraulic hand pump with a built- 
in reservoir, and a bladder-type accumulator 
with a poppet valve arrangement in the oil 
port. The operator charges the system and 
then actuates the triggering valve, permitting 
the cylinder to quickly and smoothly close the 
circuit. 
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Plan against it... not for it! 


Ce//ulube fire-resistant hydraulic fluids and synthetic lubricants open up new areas of in-plant fire prevention 


The stakes are high— personnel, equipment, 
production, reputation. No one has better rea- 
sons than industry has to plan against fire. 
And with today’s advances in chemistry, in- 
dustry has never had more effective and spe- 
cialized materials with which to do just that. 
Cellulube fire-resistant hydraulic fluids and 
synthetic lubricants are good examples. In 
hydraulic equipment, they reduce the danger 


of uncontrollable fire caused by line breaks 
or other failures when flammable fluids are 
in use. In air compressors, these non-petroleum 
oils not only prevent excessive carbon forma- 
tions—the main source of fire and violent 
explosion — but also meet the severest of lubri- 
cation requirements. 

Minimizing the hazards of industrial operc- 
tions through development of fire-resistant 


Basic reaSOns...dssseeees 


Functional Fluids Polyols 
Aicohols Gasoline Additives 
Aldehydes Glycols 
Anhydrides Ketones 


Esters Oxides 


Acids 


Saits 
Soivents 


Plasticizers 


Viny! Monomers 
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CHEMICALS 


Cellulubes . . . making these functional fluids 
available in 6 controlled viscosities for 
broader application . . . this is another ex- 
ample of Celanese research and product de- 
velopment at work hand-in-hand with industry. 

Celanese Corporation of America, Chemical 
Division, Dept. 588-S, 180 Madison Avenue, 


New York 16. 
Celanese® Cellulube® 


eeeeesss. fOr improved products 


Paper 
Pharmaceutical 
Plastics 

Surface Coatings 
Textiles 


Agricultural 
Automotive 
Aviation 
Buliding 
Electrical 





PALMETTO. U-RING 
for 


low cost 
and 
low friction 


double acting piston . +.» Same application 
assembly with standard using PALMETTO 
molded cup packings U-Ring. 


Engineers designing hydraulic and pneumatic cylinders 
are finding that PALMETTO U-Rings permit the use 
of low-cost, one-piece pistons in place of expensive, 


multi-part designs, with no sacrifice of efficiency. In fact, 


the one-piece piston with PALMETTO U-Rings is 


superior because it cannot loosen up, is easily assembled 


and serviced, and saves weight and space. 


PALMETTO U-Rings seal with extremely low friction 
because they float freely in the packing groove. There 
is no opportunity for binding due to overcompression. 
Synthetic and fabric reinforced compositions in similar 
sizes allow interchangeability for high or low pressure 


service. The PALMETTO U-Ring is doing an exceptional] 


job in the hydraulic equipment of many well-known 
manufacturers. Ask us how it can be used in your 
piston design to cut costs 


EIS 


Rugged rectangular design PALMETTO U-Rings 
increases Stability and eliminates rolling in the 
groove. Wide-lipped flare makes it suitable for 
use in cylinders made from commercial tubing 
honed up to .030 over nominal sizes. 


ee 


For information on other PALMETTO 
packings and how they can help you 
simplify your design, please write. 


packing wore performance wmio shy, app 
GREENE, TWEED 


NORTH WALES. PENNSYLVAN 
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ACCUMULATOR TEST PROCEDURE 





closing device, the accumulator would in effect be- 
come a non-separator type, but could still do the 
job. 

e@ Maintenance—aActual testing outside the accu- 
mulator is the only positive way to detect a faulty 
bladder. However, bladder failure might be indi- 





Turbulence and Foaming 


For the circuit closing operation a high force is 
required for only a brief period of time, and op- 
eration is infrequent. The accumulator is charged 
slowly with a hand pump and very little turbulence 
is created. 

However, these test results would probably not 
apply to other uses of bladder type accumulators 
where operation is in rapid cycles. These units are 
being charged and discharged rapidly, with re- 
sulting high turbulence. Under these conditions, 
a leak in the bladder might quickly result in faulty 
operation or complete failure. 





cated by excessive leakage of precharge, or exces- 
sive foaming in the reservoir after oil is drained 
from the accumulator. This should not be confused 
with normal foaming during operation, or when 
pressure is bled through a bypass valve. 

Yearly checking of the precharge pressure will 
indicate the condition of the bladder. This should 
be sufficient in this application, since gas absorp- 
tion occurs so slowly that leakage will not affect 
operation, vvv 


Golenoid Operated AIR VALVES 


conform to all J.1.C. Standards 


Stop Your Solenoid Troubles with AV VALVES 
Designed & Engineered for Many, Many Millions 
of Trowble Free Operations & Backed by | Year 

UNCONDITIONAL GUARANTEE 


3-WAY IN-LINE 
or BASE MOUNTED 
Va-%-%2-%-1-1% 
eeee 
4-WAY 
BASE MOUNTED 


44-%-2-% 


COMPLETE LINE OF 
AIR CONTROL VALVES 


is STOCKING 
LBD representatives iN 
IMPORTANT INDUSTRIAL 
CENTERS 





Write for Bulletin and New Low Prices 


AUTOMATIC VALVE CO. 


37419 GRAND RIVER AVE., FARMINGTON, MICH. 
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Is there anything new in bydrau- 
lic tubing ? 


A Yes, definitely. Republic is pro- 
ducing an electric welded steel hydrau- 
lic line tubing to a highly restrictive 
specification. This steel tube will assure 
unsurpassed performance in your high- 
pressure applications. It cannot con- 
taminate hydraulic fluids. It is desig- 
nated as Republic ELECTRUNITE® 
Hydraulic Line Tubing. 


What “highly restrictive specifi- 
cation”? 


Designated as Specification HL-1, 
a copy is available to you by filling 
out the coupon below. It is designed to 
meet or exceed a// requirements of 
hydraulic line materials produced by 
other methods. It is the result of knowl- 
edge gained in the manufacture of 
critical ammunition components pro- 
duced for the Armed Forces. The 
excellent performance of this welded 
steel tubing proves its complete 
dependability beyond a doubt. The 
type of steel used to produce ELECTRU- 
NITE has some effect on the service life 
of the resulting tube. 


Q What's different about this spec- 


ification? 


It calls for expansion over a plug 
until the outside diameter has been 
expanded 25%. When expanded, the 
required amount of expansion shall be 
performed throughout a minimum 


REPUBLIC STEEL 
STEEL AND TUBES DIVISION 


211 EAST 1t3ist STREET 





length of 1 inch along the axis of the 
tubing. This procedure is not only a 
good weld test, but also an excellent 
test for detection of any surface steel 
defects such as seams and laminations. 


Q Anything else? 


A Yes, the reverse flattening test 
assures complete penetration of the 
weld, and assures the user and producer 
that the proper procedure has been 
used in removing the I.D. weld flash. 


Q Why welded steel ? 


A Republic pioneered the electric 
resistance welded method of producing 
highest quality steel tubing. In this 
process, the tube is cold-formed from 
flat-rolled steel. Both inside and out- 
side surfaces can readily be checked for 
possible defects. After welding and 
normalizing, the tube is severely cold- 
worked after which it receives a final 
anneal. The resulting uniform tube 
wall, coupled with its high ductility, 
provides excellent flaring and bending 
characteristics. And, the tube is not 
subject to longitudinal or transverse 
cracks. It has uniform mechanical 
properties; it is free of seams and has 
uniform cross-section. 


Q) What about fittings? 


A Republic Steel Hydraulic Line 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 


DEPT. C-4417 


Name 


CLEVELAND 8, OHIO Firm 


September, 1957 


Address 
City 





211 EAST 131 ST. + CLEVELAND 8, OHIO 


I'm interested. Please forward me a test sample of Republic 
Steel Hydraulic Line Tubing. 
C1) Please forward a copy of Specification HL-1. 


Tubing fits all standard fittings and 
accessories. 


Q How about sizes? 


A This high-performance tube is 
readily available in a wide range of 
sizes, ¥g-inch through 24-inch, and 
in wall thicknesses regularly used in 
hydraulic applications. 


Q Why should I change? 


A Several reasons. Performance is 
one. This tube will assure unsurpassed 
performance in all types of applica- 
tions. Uniform bends and uniform 
flares make it easy to install and reduce 
the possibility of vibration or stress 
failures. Economy is another reason. 
Republic Steel Hydraulic Line Tubing 
costs you less. And, it keeps on saving, 
through reduced maintenance costs. 


Q Where do I buy it? 


A Distributor stocks are now going 
in. If your distributor is not stocked 
up yet, write Republic. We'll gladly 
supply a test sample and full informa- 
tion. And, we'll work with your dis- 
tributor to get him set to supply your 
requirements. 


Q How do I get a test sample? 


A Send coupon. 
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Perhaps the best known characteristic 

of the hydrostatic transmission is 
smooth, stepless speed change. However, 
it can offer many other benefits. 

Here's an instance where 

variable speed was not a requirement, 

a hydraulic drive reduces 

the number of mechanical components, 
overhung weight, operator fatigue, 


vibration and horsepower requirement. 


Fig. 1. Use of hydrostatic power transmissions on this 
weed mower results in many improvements over the 
previous model, Sickle bars are shown here in a ver- 
tical position. 


Fig. 2. Hydraulic motors for driving sickle bars are 
mounted at outboard ends of the sickle support 
beams. Simplicity of power transmission through 
pipes, tubes or hoses is an extremely valuable feature 
of hydraulics in this application. 


Fig. 3. Cireuit diagram of the hydraulic system on 
Fairmont Railway's weed mower. 


FLUID MOTORS 


RIGINAL version of a weed mower made by 
Fairmont Railway Motors Inc. for keeping rail- 
road rights of way clear of unwanted vegetation 
used two, single-cylinder, air-cooled gasoline en- 
gines to power the sickles. Engines were mounted 
near the ends of supporting beams to keep the me- 
chanical power transmission system reasonably sim- 
ple. Net result was quite a bit of overhung weight. 
Bevel gear sets and V-belt drives were necessary 
between engines and sickles. Raising and lowering 
sickles to adjust the height of cut and tilting were 
hydraulic. But manual pumps were used since a 
third engine would have been required to drive a 
pump for these intermittent operations. 
Redesigned version of the machine, Figure 1, 
uses one 8.25-hp engine, only slightly larger than 
one of the original two, to drive two hydraulic 
pumps. Pumps and engine are mounted in the cen- 
ter of the weed mower. Pump output is used to drive 
the sickle bars, and raise, lower and tilt the sickies. 
Sickle drive is by hydraulic motor mounted at 
the outboard ends of the sickle support beams, Fig- 
ure 2. Motors drive the sickle bars directly through 
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DRIVE CUTTERS 


a weed mower 


flexible couplings and the cranks and pitman 
arms necessary to obtain sickle reciprocation. 
Maximum torque of the hydraulic motor is 27 
lb-ft at the maximum operating pressure of 
1800 psi. Another advantage of the hydraulic 
transmission in this instance is reversibility 
obtained at little cost by using three-position, 
four-way valves to control the motors. This 
makes it possible to clear the sickle bar should 
it become clogged by extremely heavy vegeta- 
tion. Previously, clearing a clogged bar was 
performed by the operator after he stopped 
the machine and got off. 

Exhaust oil from the hydraulic motors is 
used to operate the sickle lift and tilt cylin- 
ders, Figure 3. In the development model full 
motor output volume was used. However, this 
produced such fast action that some way to 
slow these cylinders down was necessary. A 
three-port, pressure-compensated flow control 
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Fluid Controls, Inc. 


HOW THE THREE-PORT FLOW-CONTROL 
VALVE WORKS 


To prevent “too fast” action of the sickle lift and tilt 
cylinders on the weed mower, flow from the hydraulic 
motors had to be reduced. A three-port, pressure- 
compensated flow-control valve was the answer. 


back against the spring. Since the spring exerts essen- 
force, the pressure differential is con- 

stant and the flow to create the differential is con- 

stant. 

If the flow through the orifice tends to increase, the 

pressure differential is increased the valve rnoves 


valve provided the answer. Cylinder operation trol. Bank-type poppet valves are used to control the tilt 
at the required rate takes 1 gpm. The other and lift cylinders because they permit no leakage and 
14 gpm is returned to tank by the flow con- hold the cylinders in the required position. 


vvy 





Sickle 
Orive 
Motor 


Line to 2nd Pump 


For Other Side, 
/dentical Circuit 


> 9 _ 


4 




















MAN 


PC 
27cem Tw 1/GPM 





Sickle Lift and 
Tilt Cylinders 


Return Line 
from 
Other Circuit 








LSJ 
































September, 1957 





Highly-lapped metal-to-metal surfaces of this 
Nicholson control valve assure you leak-proof serv- 
ice. The O-ring stem packing and O-ring seal be- 
tween the body and base make joints leak-proof 
without excessive bolt tension. 


. You can use the Model 300 with air, water, hy- 
Here $a control valve draulic fluid or oil as the pressure medium .. . at 
operating pressures to 300 psi. Use it to activate 

that assures YOU single- or double-acting cylinders. Simple and rugged, 
this valve provides accurate, repeatable control of 

equipment such as presses, hoists, clutches ard 

chucks. Valve maintenance is no problem... all 

leak-proof stem, base and disc bearing surfaces are lubricated 
through one easily accessible fitting on top of valve 

stem. Lubricant reservoir in base reduces frequency 


service of lubrication. 


No need to stock valves or parts for service with 
different pressure mediums. This valve’s one com- 
bination of corrosion-resistant materials— bronze 
body, aluminum-bronze base, stainless-steel disc, 
hard chrome-plated stem—is well suited for all of 
the most commonly used pressure mediums. It’s 
available in three pattern sizes covering five stand- 
ard pipe sizes from 4" to 1"’. . . small enough and 
light enough to be supported by connected piping. 


For a 3- and 4-way control valve that will give you 
leak-proof, trouble-free operation, specify Nicholson. 
W. H. NICHOLSON AND COMPANY, 14 OREGON ST., 
WiLKEs-BarrE, Pa. Sales and Engineering Offices 
in 98 principal cities. 


Write for Bulletin 300... cover- 
ing design, construction, sizes and 
applications for the Model 300 


OF WILKES-BARRE 
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Rate of feed during 


thread rolling is very 


important, as material 
displaced by the rolls 
forms the OD of the part. 
Hydraulic actuation of the 
attachment slides provides 


both speed and precision. 


@ By Ralph R. Holt 


September, 1957 


HYDRAULIC-powered attachment slides permit accurate control of rate 


N MODERN thread-rolling equipment, as designed by The Shef- 

field Corporation, threads are generated on the work piece by cold- 
working its periphery between two hardened and ground rolls. The 
rolls in this cold-forging operation have the desired thread form of the 
end product ground into their periphery. Pitch diameter of the work 
piece is obtained by closing the amount of space between the two 
rolls. Hydraulic controls help make possible the high degree of speed 
and precision achieved in this rapidly developing field. 

Throughout the rolling cycle, the rolls are kept in precise match 
with each other by gearing them together in an attachment. Match- 
ing is accomplished through a simple adjustment made in the match- 
ing mechanism. This consists of a shaft which is linked to a gearing 
train to adjust the rotational relationship of the rolls. 

e Thread Rolling—The blank work piece is approximately the pitch 
diameter of the desired threads, The rolls are advanced forward until 


RALPH R. HOLT, Sales Engineer, The Sheffield Corp., Dayton, Ohio 





CRITICAL THREAD ROLLING FEED RATE they are directly over the center of 


the work, and then quickly re- 
tracted. 

During this advancement, the 
rolls penetrate the blank causing 
the portion of its material that is 
squeezed up or displaced by the 
rolls to form the outside diam- 
eter of the finished part. The 
rate of feed during the penetra- 
tion of the work piece by the rolls 
is very important. By using a hy- 
draulic system to actuate the slide 
carrying the thread rolling at- 
tachment, the rate of penetration 
can be accurately controlled to 
any desired degree. 

Because physical contours of 
some parts require facility and 





ease in loading and unloading, 
the two slides carrying the rolling 
attachements must be traversed a 
maximum amount. Again, the hy- 
draulic system for rapidly ac- 
rwo ROLLING ATTACHMENTS are used, each on its separate slide, tuating the slides is the answer. 
for rolling threads at two points on a shaft. Attachments are shown in 


“ Hydraulic id goes oug 
voliaienell couliete, ydraulic fluid goes through 


a metering valve which is set to 
permit the rolls to penetrate the 
work piece. Thus hydraulic ac- 


es 3 5) tuation controls the proper rate to 
produce parts within specified 
tolerances, and to secure maxi- 
mum roll life. 
‘AM 


@ Hydraulic design data—An 
GH adjustable thread rolling attach- 


ment of 3700 lbs push is required. 


To develop this force a 2.5 gpm 


— vane pump capable of 2000 psi 


operation was selected. Feed cyl- 


= . . . . . 
inder bore is 2 in. Feed rate is 


: 
; adjustable from .001 in/rev. to 
| | 050 in/rev by use of the meter- 
a out flow control valves which are 
Feed Control pressure compensated, adjustable 
controls. 


Gat X | @ Sequence—When the hydrau- 


lic start button is depressed, fluid 
is pumped through the unload- 
ing valve and back to tank under 
zero pressure, minimizing heat 
generation in the system. Both 
slides are in the retracted posi- 
tion contacting limit switches. A 
part having an area to be thread 
rolled is placed between the cen- 




































































ters in the machine. Air pressure 
against the center holds the part 
- firmly. 
FEED RATE is controlled by meter-out, flow control valves, after . 


cam-operated valves close just before rolls contact the workpiece. The cycle start button is de- 
Limit switches and timers control shifting of the solenoid valves. pressed starting the spindle motor 
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TRIPLEX PUMP 


handles 


extreme temperatures 


RRL NE BG, — wens 


on hydraulic test stand 


Al Meddock, Equipment Engineer, 
Bendix Aviation Corporation, 
checks a high temperature run on 
hydraulic teststand equipped with 
a KOBE Triplex Pump. He says— 
“In our experience the Kobe 
Triplex is the only pump 

that will do this job.” 


<KOBE> INC. 


3040 E. Slauson Avenue, Huntington Park, California ' 


815 Superior Avenue, Cleveland 14, Ohio 














The high-temperature test facility at Bendix-Pacific Divi- 
sion, North Hollywood, California, includes a Kobe 
Triplex Pump which is currently testing supersonic air- 
craft and missile components at 500°F at pressures up to 
5,000 psi. These tests have been so successful that plans 
are being laid to go to 800°F in the near future. Accord- 
ing to Al Meddock, Bendix engineer in charge of these 
flight simulation tests, “The Kobe Triplex Pump is 
superior to any known industrial equipment at these 
temperatures.” 

The Triplex is a heavy duty, plunger pump capable of 
long, unattended service. It is independently lubricated 
and requires no cooling device of any kind. Crankcase 
temperature has never exceeded 180°F even under pro- 
longed operation. Closely fitted metal-to-metal plungers 
and liners eliminate need for packing and seals, and can 
be easily interchanged to attain flows up to 35 g.p.m. and 
pressures up to 5,000 psi. Reduction gearing is built-in 
with choice of six ratios. Pumps are available with an 
integral motor or with an external drive shaft. 

The Kobe Triplex has been manufactured for over 25 
years serving many types of industry. It is currently serv- 
ing in applications requiring high pressure duty —opera- 
ting hydraulic presses and molding equipment, testing 
hydraulic accessories, impulse surge tests, checking 
welded pipe and pressure vessels, raising oil hydraulically 
from deep underground sources. Now with the recent 
advent of faster flying speeds, greater altitudes and longer 
range ballistic missiles, temperature has become a vital 
factor. With slight modifications the Kobe Triplex can 
be adapted for extreme temperatures as well as for pres- 
sures. For complete information on the Bendix and simi- 
lar installations, write or call Kobe, Inc. 


Temperatures —above 500°F 
Pressures —to 5,000 psi (standard) 
to 10,000 psi (special) 
Triplex Integral double reduction gears 
_ Integral electric drive (optional) 
Features. Power ratings —to 60 HP 

Volumes —to 50 g.p.m. 

Built-in lubrication 

Ball type valves 

Easily interchangeable metal-to-metal 
plungers and liners 
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CRITICAL THREAD ROLLING 


Let us take over your inventory problem! FEED RATE 


and shifting the unloading valve 
Li aa 
fluid must go through the feed 


ANY BORE SIZE e ANY MOUNT bd ANY STROKE control valve. 


At the end of the forward 

stroke, a limit switch is contacted 

$ and through a timer, valve 1 is 
deenergized. Fluid now goes to the 


{ rod end of cylinder 1 and left hand 





and four-way valve 1. Hydraulic 
pressure goes into the blank end 
of cylinder 1, starting left hand 
slide forward with hydraulic fluid 
going from the rod end of the 
cylinder, the cam-operated valve 
and valve 1 back to tank. When 
the cam valve closes, just before 
the rolls contact the work piece, 


slide is rapidly retracted. When 
this slide contacts a limit switch, 





valve 2 is energized. Hydraulic 
pressure is now applied to the 


CYLINDERS 


Sounds too good to be true, but 
here’s real help for engineers and 
designers who need fast action on 
cylinders. Carter’s exclusive key 
type locking design and simplicity 
of parts makes it possible to ship 
cylinder orders in 24 hours or less! 
Now you can have rugged, depend- 
able, compact quality cylinders 
when you want them. We produce 
around the clock. Your order is in 
process minutes after we get it. 


Service on spare parts is good 
too! Experienced engineers and 
parts stocks are located in 40 
different locations in the U. S.., 
Canada and Mexico. 


PHONE SERVICE 24 HOURS A DAY 


need fast ser 


representative or the pliant 


Gee cml tll elec] PPT EEK ULE Ea \cle, 


Aypoir 186 


Complete Catalog File! 


bars. Sohet a 
ylinders. m parts 
specifications and prices. Send today! 


blank end of cylinder 2, starting 
the right hand slide foward. 


When the end of this forward 
stroke is reached, a limit switch 
is contacted and through the timer, 
valve 2 is shifted. Fluid goes to 
the rod end of cylinder 2, rapidly 
retracting the right hand slide. 
When this slide contacts a limit 
switch, the unloading valve is de- 
energized, allowing hydraulic 
fluid to once again dump to tank 
under zero pressure. At this same 
time, the spindle motor is stopped, 
allowing the operator to unload 
and load the machine. iad 





Looking For 
Information .. . 


on a hide-removing machine 
for the meat packing indus- 
try? Probably not, but you'll 
find over 3000 references to 
fluid power articles from 250 
publications in the APPLIED 
HYDRAULICS Fluid Power In- 
dex issue of January 1956. 
Copies are available at 50 
each. 


APPLIED HYDRAULICS 
812 Huron Rd. 
Cleveland 15, Ohio 


CARTE CONTROLS INCORPORATED 
2972 Bernice Road + Lansing, Hlimeis (Chicege Suburb} 


AIR CYLINDERS ¢ HYDRAULIC CYLINDERS © AIR VALVES 
ROTARY ACTUATORS «+ SPECIAL CONTROLS 
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Ay 
DIHEDRAL COUPLINGS 

Ajay 
OFFER NEW DESIGN POSSIBILITIES 


Now you can purposely design angular and offset 
misalignment into new machines as well as cure the same 
problems on existing equipment. 


Ability to handle up to 12 degrees misalignment with 
constant peripheral speed is improving layout of driving 
and driven components, simplifying manufacture 

and reducing shut downs and maintenance of a wide 





variety of equipment. 








Responsible For Radical Improvements 


Radically improved performance is made possible by 
Ajax Patented Dihedral Tooth Shape. It has been proven 
by hundreds of installations involving angular drives 
operating at high speeds and horsepower. A discussion 
of their advantages may reveal important improvements 
resulting from their application to your conditions. 

Ajax representatives are fully qualified to give you the 
latest thinking on this advanced type of coupling. 


Ajax Rubber-Bronze Cushioned 
Couplings have been the standard 
of industry for 37 years. Made in a 
complete range of sizes. Write for 


catalog. 


AJAX FLEXIBLE COUPLING CO. INC. 
WESTFIELD, N. Y. 
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REMOTE SERVO CONTROL OF A 4-WAY VALVE 


... through 


How would you actuate 
a control valve 

located away from the 
operator's position? The 
directional control valve 
is mounted on the 
cylinder which actuates 
a lock rod on this 


charging machine. —_- 


H] Mi, ilps 


= 


from the operator's | K0 On 


cage is done with a 


flexible cable. ie 


ervo control of the valve a BERS YM 
S trol of th | ‘ RAW WY? Yf, 


Yow 
’ ¥ ~~ » aa See 


i. PROPER CHARGING OF THESE 
STEEL OPEN HEARTHS DEPENDS ON 
THIS SIMPLE HYDRAULIC DEVICE “Gr 


Yoke 


@ By E. L. Elliott Voive, hy) 
and Bill Morris \\)}}} 


ELLIOTT, Alliance Machine Co. 


ni wornts, S. ©. Morris Co.. 
Cleveland, Ohio 


OPEN-HEARTH CHARGING machine services a bank of furnaces in a 
steel mill. Servo action of valve mounted on cylinder permits operator 
to control each position of lock rod. 
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flexible cable 


HARGING an open-hearth furnace in a steel mill 

is a job requiring remote controls io protect the 
operator from heat. Locking the peel head to the 
charging box and later releasing it has been a diffi- 
cult manual operation requiring levers and _ link- 
ages. The Alliance Machine Co. has developed a 
method similar to power steering for hydraulically 
operating the lock rod. This device has been suc- 
cessfully applied to many charging machines. 


LOCK ROD OPERATION 

The operation of this hydraulic lock rod is ex- 
plained by referring to the illustration. The lock 
rod is connected to the head end of a hydraulic 
cylinder. The cylinder rod is connected to the 
charging peel frame through a yoke restrained by 
springs. The cylinder and actuating 4-way valve are 
attached to a common base. The valve is operated 
by a push-pull cable controlled by a hand lever 








CYLINDER PISTON is screwed into yoke which is 
normally held fixed by shock absorber springs. Sup- 
plying pressure oil to the head end of the cylinder 
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mounted in the operator’s cab. Hydraulic pressure 
is applied to the valve through flexible hose from 
the hydraulic power unit mounted on the trolley 
frame. The power unit, a vane type pump mounted 
on a 20-gallon reservoir, is driven by a 2-hp con- 
stant speed motor, 

To move the lock rod forward to lock the peel 
head to the charging box, the operating handle is 
moved slightly forward opening a valve port to the 
head end of the cylinder. This moves the cylinder 
body forward away from the piston which is held 
fixed. If the handle is stopped, the cylinder and 
valve move forward only far enough to close the 
valve port, and motion then stops because of the 
servo action of the valve mounted with the cylinder. 
For the full stroke of the rod, the handle must con- 
tinue its forward motion until the stroke is com- 
pleted. Thus the operator feels the entire locking 
stroke and the hydraulic power unit does the work. 


SHOCK ABSORBER ACTION 

Springs which restrain the sliding yoke holding 
the rod of the cylinder act as shock absorbers if the 
lock rod should foul against the box instead of 
entering the hole, or if it encounters some other 
obstruction. Because cylinder movement is pre- 
vented, the piston pushes back against the yoke and 
compresses the springs. When the lock rod is free, 
the springs recoil and move the assembly, including 


the cylinder rod. forward. vvv 








extends the lock rod attached to the cylinder body 
clevis. Flexible cable permits remote manual con- 
trol of the 4-way valve. 





BUILT OF STEEL 
FOR LONGER 
CYLINDER LIFE 


HERE’S THE SECRET OF PERPETUAL MOTION— 
LINDBERG ‘'S” LINE CYLINDERS 
BY TEER-WICKWIRE 


MAREER NPA Of course, they won't run by themselves and we can’t prove 
they'li run forever but many units, now in use, have run 
through millions of cycles and are still going strong. 

HERE’S WHY!! 


Seamless Tube is hard chrome plated and precision 
honed mirror bright—practically scratchproof —closer fit. 


Chrome plated manganese steel Piston Rod—stronger — 
abrasion resistant. 


Steel Tie Rods—pre-stressed to carry equal load. 
PLUS 


— Change Packing, Wiper, Seal or Entire Rod Cartridge 

rf Assembly in minutes without special tools—exclusive 

| , quick change feature with Teer-Wickwire's LINDBERG 

a 7. “S” Line @ Full floating cushions ¢ Built to JIC recom- 
— 


mendations. 


+ Mounting styles to fit your needs @ 7 bore sizes to 6” — 

rated 250 psi pneumatic, to 1000 psi hydraulic 

Ask about other LINDBERG Cylinders: Top Standardized mounting dimensions ® Write today for 
“H" Line, 2000 psi hydraulic (Bulletin H-101 - your copy of Bulletin S-101 for complete information on 


Bottom—"A”’ Line, air or low pressure hydraulic the “ug” Line including ene end 33 other soundly 
(Bulletin A-101) + Mill Type and other specials : d feat 
write for details engineerea features. 


%y 
LINDBERG AIR on HYDRAULIC DIV. {A 


TEER-WICKWIRE & CO. ¢ 1802 WILDWOOD AVE., JACKSON, MICHIGAN 
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HYDRAULIC CON. 
TROL positions 
these 14-ton, 7 x 14 
ft stabilizer fins at 
27 degrees per sec- 
ond, with maximum 
accelerations of 150 
degrees per second, 
per second, Flap 
hinged to trailing 
edge adds extra lift. 





How It 
Works... 


A iT 


e By R. N. Cronemeyer When the sea acts upon the ship to produce roll, sensing 
elements in a control console measure the developing roll. 
Outputs of the sensing elements, combined in an amplifier 

omputer unit, are a measure of the fin lift needed to resist 
roll. In response to this computation, hydraulic servos begin 
to position each of the fins. A lift sensor in each fin measures 
the actual lift developed and causes the hydraulics to adjust 
tin angie to obtain the exact computed lift. Lifting force 


Jeveloped in each fin is the exact amount needed to counter 





the impendina r 











HYDRAULIC 
STABILIZING SYSTEM 


.. + gives smooth sailing in rough seas 


On large ships, king-sized stabilizer fins are TABILIZER fins are installed, one on each side 
used to prevent lie due to wave action. of the vessel. When the ship starts to roll to one 
These fins must be tilted swiftly and precise- side, the fin on that side is tilted upward creating 
ly while being subjected to tremendous a lift. At the same time, the opposite fin is tilted 
forces caused by their lifting action and the down. creating a pull downward to oppose the roll- 
ship's speed. To do this job, engineers at 

Sperry Gyroscope developed an electro- See 

" - R. N. CRONEMEYER, Senior Engineer, Marine Div., Sp 

hydraulic-mechanical servo system. Giana te Gas a , Sperry 


ing action. 
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HYDRAULIC STABILIZING SYSTEM 





@ Pump assembly—Hydraulic pump assembly 
consists of an electric drive motor coupled to a 


variable-delivery. reversible pump, and associated 


valves, auxiliary pumps, filters, heat exchanger, etc. 
One of the two tandem mounted auxiliary pumps 
supplies replenishing oil to the system through a 


conventional check valve arrangement. The other 
unit supplies oil to a rotary booster valve used to 


HYDRAULIC PUMP ASSEMBLY showing 75 hp elec- 
trie drive motor, 110 gpm variable-delivery, main 
pump, valve panel, heat exchanger and tank. 


stroke the main pump, and also supplies oil to 
cylinder-actuated locks through two solenoid-oper- 
ated valves. The discharge from the two balanced 
relief valves, which control the pressures for re- 
plenishing and booster systems, is directed through 
a salt water heat exchanger before returning to 
sump. Cooling water flow is regulated to maintain 
an average oil temperature of about 140 F. 

@ Servo valve—The booster or servo valve used 
to stroke the main pump is of particular interest. 
The valve itself consists of a rotary, differential- 


VALVE PANEL contains both manual and solenoid- 
operated valves. Rigging ram is shown at lower left 
with tilt and rig piping in front center. 














Fin Tilt 





Cylinder 































































































Extend -Retroct 
’ Cylinders 












































TWO LARGE SOLENOID-OPERATED VALVES direct flow from main pump to two separate systems, one 
powering the rigging cylinders and the other the tilting cylinders. Manual pump secures the fin in case of 


power failure. 


APPLIED HYDRAULICS 





N 


~\ 
Rut HOWELL\Nn Your Product Picture 
\ 


.-.. and gain the 





PLUS 


values in 
power 








that count! 


No matter how efficiently designed your hydraulic equipment 
may be, in operation its dependability rests . . . year in and 
year out... on the motors you select to power it. That’s why 
manufacturers and users of hydraulic machinery, from simple 
pumps to the largest presses, are specifying Howell motors in 


ever increasing numbers. Here are a few of the reasons: HYDRAULIC PRESSES 
DIE CASTING MACHINES 


EXTRA DEPENDABILITY that challenges the years. Howell’s new principle 

of heat-source ventilation . .. double sealed bearings . . . tough rolled 

steel frames and precision fitted cast iron end plates... these and many 

more are plus values that count! 

AN UNSURPASSED REPUTATION for engineering excellence and quality 4 — HYDRAULIC 
manufacture ... built up by Howell in over 40 years of serving in- ELEVATOR UNITS| 
dustry’s motor requirements. - 
TOPS IN APPEARANCE. No other industrial motors have such smooth, 
unbroken contours . . . without an external fin or rib to mar their looks 
or catch dust deposits. 


Howell makes virtually every type of AC industrial motors . . . frac- 4 Al 
tional and integral to 300 hp, in all standard enclosures, in both rerated ( i) 
and non-rerated frame sizes, and in many pump mountings. Howell part <== \Y FLUID TRANSMISSION 


EXTRUDERS 


winding motors, for economical reduced voltage starting of pumps may PUMPS 
be of special interest to you. 


Howell motors are specified and used by these leading manufacturers of hydraulic equipment: 


The Denison Engineering Co. @ Hydraulic Press Manufacturing Co. @ Rotary Lift Co. @ Globe Hoist Co. @ Century Hydraulics, Inc. 
Haughton Elevator Co. @ Michigan Drill Head Co. 


A Howell sales engineer can give you valuable assist- | 

ance on any motor application. Wire or ’phone collect 

.. + or drop us a line ... you'll get prompt action. | 

Howell Electric Motors Co., Howell, Michigan, ban oO Ww be L L motors 
-+-Pprecision built for industry since 1915 
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Pneu-Trol TiME DELAY 
CONTROL SWITCH (>) 


... Gives Cylinder i 
Applications Greater 


Efficiency Accuracy 
...Wider Use! 


For any type actuation 


Visirhons mown) f © Holds Cylinder dwell accurately to fraction 
of second. @ Automatically re-sets. 
@ Simple, Compact, Rugged. 


You can hold any motion or operation con- 
trolled or actuated by air or hydraulic Fo 
inders at a positive stop on either end of the 
stroke for %& to 60 seconds in 20 to 1 ratios 
with Pneu-Trol Time Delay Control Switches. 
Simple in design with positive hydraulic tim- 
ing action .. . compact and ag | mounted 
on the machine or fixture, Pneu-Trol 
Switches are providing millions of trouble- 
free actuations in solenoid-operated cylinder 
applications of every type. Positive, con- 
trolled time dwell permits wider use of air 
or hydraulic power in automatic operations, 
increases accuracy of work by insuring split- 
second accuracy of 
the dwell. Available 


with 5 actuating lever Pe 
« 


linkages as shown 








Switch mounted 

to provide dwell 

at end of power 

stroke of single actuannc 

action, spring re- Aan feat OGLAY SwitCn 
turn cylinder. 


Pneu-Trol DEVICES, INC. 


INDUSTRIAL 





itc 
OG, 2 & 


ES4-J Ideal for two hand safety 
on punch press 


£S4-J $9.80 
£54-JM2 (Momentary) $10.80 STANDARD OR *'ONE- 
WAY IMPULSE" ACTION 
Two models: ES4-J) 
“makes” and “breoks” 
circuit as actuator is de- 


Designed for safety, stop and start, 
or interlock use. Large plastic button 
actuator easy to operate with hand. Ex- 
tremely accurate repeatability and long 
mechanical life (5,000,000 operations) Pressed, then released. 
makes switch ideal for machine control, ©54JM sends electrical 
Diecast case protects switching mechan- ‘™pvlse as actuator is de- 
ism, provides convenient mounting and Pressed. Overtravel op- 
connection for conduit. SPDT, 2 circuits, °* circuit; no impulse 

at 10 amps, 125/250v AC. 9" return. 


WRITE FOR DETAILS IN DATA SHEET ESF-9 
ELECTRO-SNAP SWITCH AND MFG. CO 
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HYDRAULIC STABILIZING SYSTEM 





type, three-way valve, which varies pump stroke 
through two servo pistons. The electric servo drive, 
which positions the input shaft of the servo valve, 
is capable of stroking the pump from zero to hard- 
over in about 0.3 seconds. A mechanical limit stop 
arrangement, which can overpower the electric 
servo drive, through a clutch, is used to coerce the 
pump stroke to zero before the fin tilt cylinder hits 
hard stops. This limit stop device can reduce the 
pump stroke from 100% to zero in 0.2 seconds. 

These rapid stroking rates are required for track- 

ing false angles caused by wave action, and for 
positioning the fin rapidly in response to ordered 
lift requirements. Fin lift feedback, the primary 
controlling function of the stabilizer system, auto- 
matically compensates for false angles of attack, 
thus assuring the application of the correct stabi- 
lizing moment. 
@ Two systems—Two large solenoid-operated 
valves direct flow from the main pump to two 
separate systems. One system, consisting of two 
clevis-mounted cylinders connected together by a 
yoke, provides the power necessary to rig the fin 
in and out. Complete stowing of the fin would be 
a lengthy and tedious process were it not for the 
fact that water forces on the fin, due to the ship’s 
motion, are in the right direction to perform most 
of the work. Two manually-operated, spring-offset 
valves are used to bypass the tilt cylinder and rig 
cylinder. Operation of one of these valves brings 
the fin to within a few degrees of center, due to the 
weathervane effect of the fin moving through the 
water. 

The second system, consisting of a double-ended 
cylinder connected to the fin shaft by a crank and 
crosshead, provides the power required to tilt the 
fin through angles of plus or minus 25°. The two 
large solenoid-operated valves are connected in 
series on the pump side, so that either system may 
be conveniently operated by energizing the proper 
solenoid. The valves are large enough to take the 
full 110 gpm output of the pump with negligible 
pressure drop. Bypassing the flow from the pump 
allows the driver motor to be started under no load. 
Pilot pressure to position the main spool of the 
valve is taken off one of the auxiliary pumps 
through a check valve. This safeguard prevents 
accidental operation of the valve due to pressure 
fluctuations. Valve spools are spring-loaded to block 
the outlet lines when the solenoids are de-energized. 
This provides a fail-safe feature, as the fin is 
stopped immediately in the event of a solenoid or 
power failure. Possibility of power failure requires 
provision of manual means for securing the system. 
This is accomplished through a manual pump and 
two directional valves. These are standard manual- 
ly-operated, four-way valves with a center-off posi- 
tion. Another brake or anti-runaway valve meters 
the return oil from the cylinders when the manual 
pump is operated. This valve blocks off return oil 
until a positive pressure is built up in the opposite 
side of the cylinders. vvv 
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Proved in performance 
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Performance Check List 


Only Pathon offers a full line of Adequate space between the bearing 
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Hydraulic Cylinders using a single 
screw thread to retain the cylinder 
head. You get extra compact- 
ness, low stress concentration, and 


greater resistance to shock loading 


The single screw method of attach- 
ing the head to the cylinder results 
in extreme rigidity of the entire 
assembly. This combined with the 
absence of tie-rods makes cylinder 


with long strokes practical 


Pathou 


HYDRAULIC CYLINDERS AIR CYLINDERS 


points on all Pathon Hydraulic Cylin- 
ders result in: 


(a) Increased bearing life. (b) Increased 
rod seal life. (c) Reduced power eating 
friction. (d) Provides a more rigid unit 
—eliminates rod cocking at the end of 
out stroke. (e) Eliminates need for in- 
ternal spacers. 


The head seal in all Pathon Cylinders 
is a true static seal and will give much 
longer life in operation. 


MANUFACTURING COMPANY 


3823 Pacific Avenue, Cincinnati 12, ¢ 


HYDRAULIC DIRECTIONAL CONTROL 
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VALVES 





The pump in a hydraulic system will 
last years longer when you use Lisle 
Magnetic Plugs. The long-lasting 
powerful magnet in the Lisle plug pulls 
abrasive steel particles out of the fluid, 
thereby preventing their entrance into 
the pump and valves. Removal of 
these abrasive particles cuts down 
wear, assures longer, more efficient 
operation. 


BEFORE AFTER 


ENGINEERS ... Write for free sample 
Lisle Magnetic Plug for testing. Please 
tell us the thread size you need. A 
complete catalog will be mailed to you 
without obligation. 


LISLE Corporation 


CLARINDA, IOWA 
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ROTARY AIR MOTORS 





Concluded from page 87 


air through the motor cools it. Expansion of the 
air within the motor also contributes to cooling. 

Selection of the proper motor for a job, once the 
design analysis shows that an air motor should be 
used is simply a matter of matching requirements 
as closely as possible with available characteristics. 
Horsepower, speed, torque, mounting arrangement, 
size, weight, need for reversibility and cost must all 
be considered. 


CONSTRUCTION DETAILS 


To match speed and torque as well as horse- 
power to a job, gear reducers designed as an integ- 
ral part of the motor are available. Available gear 
ratios range from approximately 2:1 to 75:1. Ex- 
haust mufflers, throttle valves for unidirectional or 
reversible operation, filters and oilers are often 
standard equipment. Governors to prevent over- 
speeding of the motors are also often incorporated. 


@ Mountings—aAir motors of all types may be 
mounted either vertically or horizontally. Face, 
flange or foot-type mounts may be employed. In 
addition, special mounting arrangements for special 
applications, such as starting large diesel engines, 
are available. 


@ Shaft Types—Straight shafts with flats, Wood- 
ruff keyways or square keyways are standard. Other 
types of shafts can be provided. One manufacturer 
will supply motors without shafts so the purchaser 


can use any desired types. vv 


APPLIED HYDRAULICS acknowledges with apprecia- 
tion the co-operation of the following companies in 
providing information used in the preparation of 
this article. 


Aro Equipment Corp. ......... Cleveland, O 
Chicago Pneumatic Tool Co. ............ New York, N. Y 
Gardner-Denver Co. (Fig. 4) Quincy, Ill. 
Gast Mfg. Corp. (Fig. 1) Benton Harbor, Mich. 
Globe Pneumatic Engineering Co. Ltd. ..Romford, England 
Keller Tool Div., Gardner-Denver Co. (Fig. 3) ... 
Grand Haven, Mich 
SARS BOE, WO ccncdeekdcbaared cus .... Newark, N. J 
Onsrud Machine Works Inc. (Fig. 8) Chicago, Il. 
Oster Manufacturing Co. ........ ..Cleveland, O 
Pesco Products Div., Borg-Warner Corp. (Fig. 2) 
Bedford, 0. 
..Cleveland, O 


Previous Article on Air Motor: 

Predicting Rotary Air Motor Performance,” Kisse 
burg, E. T. and McCombs, W. F., Applied Hydra 
February, 1952. A discussion of the c f 
temperature, pressure and motor speed 
motor hp, torque and efficiency. Methods for ca 

n are discussed and typical problems are s 
for an existing air motor. 
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Simply pipe to proper port... no change in valve necessary 





Piping supply to Port “A” provides Normally Closed operation — supply 





to Port “B” Normally Open operation. There are no changes to make in 300 SERIES 400 SERIES 
the valve . . . just pipe to the proper port. All 3-Way valves have two 2,- 3-Way 4-Way 
Master Valves Master Valves 





cylinder outlet ports for piping convenience. 





The exclusive Nopak-matic “Flow-Director” pilot head automatically selects 
pilot pressure from whichever port is used as inlet. It eliminates purchasing 







special valves for each application or re-assembling of parts. 





ELIMINATE CRISS-CROSS PIPING OF 4-WAYS 


SE 


cyt] . |eyt.2 cyui| ._ |cvt2 












310 SERIES 410 SERIES 
2-, 3-Way 4-Way 

Single Solenoid Single Solenoid 

Pilot Operated Pilot Operated 
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Simply pipe to proper port... no change in valve necessary 


All Nopak-matic 4-Way valves can be piped with pressure to Port “A” or 
Port “B". Here again, the “Flow-Director” pilot head automatically selects 
pilot pressure from the inlet port. Flow through the valve is thus changed 
to meet the application requirements . . . eliminates criss-cross piping to 
the cylinder. There are no changes to make in the valve . . . just pipe to 
















hy " 320 SERIES 420 SERIES 
the proper port. 2-, 3-Way 4-Way 

ph vehi Double Solenoid Double Solenoid 

NOPAK-MATIC Plus Value Valves are available in 4", ¥%4”, Yo” and Piles r temewr Pes Socnted 






%,” pipe sizes, for 2- or 3-Way Normally Open or Normally Closed 
















operation with master (air), single or double solenoid pilot control heads. 


NOPAK-MATIC valves meet all J.C. Standards | 
-MATIC | 
VALVES and Renn otc, Send for yous 


iw Oo « 7. < CYLINDERS catalog now. It will be 


forwarded promptly. 
GALLAND-HENNING NOPAK DIVISION © 2743 South 31st St. © Milwaukee 46, Wis. 


Catalog 105 de- 
scribes in detail all 
the Nopak-matic Plus 
Volues and gives com- 


NoBanan plete dimensions, in- 
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THREE STANDARD AIR 
COMPONENTS have been ap- 
plied to this drill press to 
modify it for automatic oper- 
ation. The spindle feed, in- 
dex table, and locking unit 
are operated by air cylinders 
with integral, 8-volt solenoid 


valves. 








-POWERED TOOLING 


... for a drill press 


ONVERTING a machine to automatic operation 

with fluid power often requires very compact 
components which can be mounted in tight loca- 
tions. 

The job of converting a drill press for automatic 
de-burring of bushings was turned over to the tool 
design department at International Harvester Com- 
pany’s Milwaukee Works. The most logical means 
of powering the machine was air, because it was 
readily available at the machine, and because 
standard components could be obtained to power 
the spindle, index the parts, and lock the part being 
worked. In addition, these pneumatic components 
were compact and easily mounted on the existing 
machine with little modification required. 

The machine sequence is initiated by pushbuttons 
which start the spindle and the rotary feed table. 
The tables rotates to bring the first part into posi- 
tion. Just before the completion of the index, a 
limit switch inside the table assembly is actuated 
to extend both the locking cylinder and the cylinder 
which feeds the spindle. The spindle advances 
rapidly to within a fraction of an inch of the work. 
At this time a hydraulic cylinder, coupled to the 
air cylinder feeding the spindle, controls the feed 
rate of the de-burring tool into the work. 

At the proper depth, a limit switch is actuated to 
start a timer holding the spindle at that position. 
When the timer times out, the spindle retracts and 
the locking cylinder retracts. On the up-stroke of the 
spindle, a limit switch is actuated to index the 
table to the next position. 


PNEUMATIC COMPONENTS 


The rotary feed table is operated by a cylinder controlled by 
a 2-position, 4-way valve mounted on the end of the cylinder. 
This valve is operated by pilot air pressure and is controlled 
in one direction by an integral solenoid and in the other direc- 
tion by a poppet valve mounted on the table. The poppet valve 
is opened by the rotary table cylinder at the end of its retract 
stroke. Solenoids for the rotary table valve, locking cylinder, 
and spindle feed are energized from a 110/8-volt transformer. 
This permits a very compact valve integral with the cylinder. 

When the solenoid in the rotary table valve is energized, the 
cylinder retracts to a preset position determining the amount 
of index. The poppet valve is actuated at that position re- 
versing the 4-way valve controlling the cylinder. The cylinder 
extends indexing the table by a pawl and ratchet arrangement. 

The spindle feed mechanism permits precision control of the 
feed rate by use of an adjustable hydraulic unit which sets up a 
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straight thread fitting 


is your best answer To 
Cully salago bene. 


© LL&L “CN” seals without use of “O” ring. 


© Eliminates stress—elbows and tees can be positioned 
without overtorque of threads. 


® Reduces installation time—no need for dope in your 
hydraulic system. 






A flip of the handle is all it takes to 
open or close a Hoke toggle valve, 
providing fast, positive control on gas 
or liquid lines at pressures up to 1000 psi. 
Seats and stem seals are tight enough for 
most vacuum work. For instrument panels 
or test stands, in angle and globe patterns 
of brass or stainless. Sizes 4” through 

4s”, handles are colored for quick identity. 
Complete data is yours for the asking. 



































HOKE © Adapted to all hydraulic fivids. 
INCORPORATED eA ble and re ble without damage to port or 
Fiuid Control Specialists fitting — assures positive seal. 
187 S. DEAN STREET, ENGLEWOOD, N. J. © VIBRATION AND NEAT RESISTANT 















Eliminates teaks at junction point. 






HYDRAULIC ENGINEERING 
FOR INDUSTRY 


DWELL 


TRADEMARK SINCE 1829 





Captive nut prevents leak- 
age and does not over- 
stress, damage port or 
fitting. 


















DESIGN SERVICES 
FABRICATION 
POWER UNITS 
HYDRAULIC PANELS 
ELECTRICAL CONTROL PANELS 

















@ Savings in tools, scrap and 
production. 







ACCUMULATORS @ Savings in assembly and 
STOCKING DISTRIBUTORS meintonence, ne dope or 
sealer necessary, no valve 





HYDRAULIC COMPONENTS distortion. 













Complete Engineering and Design Services 
Are Available. Qualified Sales and 
Service Engineers in Most Areas, 







Representotives in principal 





cities. Write for new litera- 





ture and full particulars to: 








The CARDWELL MACHINE COMPANY = 
MANUFACTURING COMPANY 


— ? | 
. ~< “ete — A CARDWELL TRADITION SINCE 1829 
= | 8088 E. Nine Mile Rd. Van Dyke, Mich 
beDecle}elome eg! 


Franklin at 9th St., Ri Virginia e Phone 7-4593 


Only L&L gives you a “Complete Fitting Line” 
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NAMES MEAN 
A LOT-TOO! 


* simplifies new product 
designs 


* helps solve old problems. 


REMEMBER! if you want a custom 
molded part of Teflon that will work 
under severe service conditions and 
hold required tolerances . . . SPARTA’S 
patented process (No. 2,781,552) is 
your ONLY answer. 


© 


A qQ)» 
We / 
—/ 
—_ 
WHEN YOU THINK OF TEFLON— 
. » » THINK OF SPARTAI 


We carry a complete stock of 
all standard Teflon products. 


® Trained Fluoro- 
carbon Engi- 
neers to assist 
you. 


@ Modern manu- 
facturing 
methods for 
precision and 
quality. 


THE FIRST 
COST CAN 


LAST COST. 


*DuPont’s tetraflvorcethylene resin. 


SPARTA MANUFACTURING CO 


Division of United States Ceramic Tile Co 


‘DOVER, OHIO PHONE 4-2380 


WESTERN DISTRICT OFFICE 
Phone: ANGELUS 3-6359 Los Angeles, California 
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AIR POWERED TOOLING 





controlled resistance to the air- 
powered cylinder. This hydraulic 
unit is actually a cylinder with a 
check valve in the piston, so that 
fluid is metered in one direction 


ROTARY FEED TABLE has a 10- 
inch table positioned by a 2%-inch 
air cylinder. Table top is doweled 
and screwed to ratchet gear, so that 
it can be rotated by the pawl. Elee- 
trically actuating the cylinder valve 
retracts the cylinder with the pawl 
overriding the ratchet until the 
position stop is reached. The set- 
ting of this stop determines the 
movement of the table, and stand- 


Tube 


INTEGRATED CYLINDER AND 
VALVE is a compact unit to actu- 
ate the drill feed, table lock, and 
table rotation. Designing the trans- 
fer tube to run from the head end 
of the cylinder to the rod end per- 
mits mounting the 4-way control 
valve on the end of the cylinder 
with no air lines required in addi- 
tion to the single line to the unit. 
The D-slide valve is positioned by 
momentarily actuating either of the 


of the stroke and free flow is per- 
mitted in the other direction. Both 
the point at which the resistance 
is applied and the amount of the 
resistance can be controlled. Y¥¥ 


Air 
Cyiinder > 
Fd 


ard units can be set for 90, 60, 
45, 30, or 15 degrees. As the piston 
rod strikes the position stop it 
actuates the poppet valve through 
the trip rod. This exhausts air from 
the cylinder directional valve, so 
that the cylinder extends to rotate 
the table. Just before the com- 
pletion of the index stroke, the 
limit switch is momentarily actu- 
ated to extend the locking cylin- 
der and tool feed. The Bellows Co 


1 Floating Piston 
~<Exhoust Biock | ated 
. | 


Controls 


solenoids. This opens a small port 
in the end cap of the valve housing 
permitting air to escape and up- 
set the normal air pressure bal- 
ance in the valve. The full force of 
the incoming air shifts the slide 
valve, and the valve remains in 
that position until the opposite 
solenoid is actuated. In addition to 
electrical control, the valve can be 
actuated by air pilot control, or 
manually. The Bellows Co 


APPLIED HYDRAULICS 








5-PORT VALVE 
S-845 110 V. 


$16.75 


formance proves 


cycles 


Try one of these 


1713 SPARGER 


GAST 


Medel 0211 
1/6 hp, to 1.3 cfm, 
25 psi or 27” voc. 


Medel 0321! 
1/4 hp, to 2.2 cfm, 
25 psi or 28” vac. 


Medel 0521 
1/3 hp, to 3.8 cfm, 
20 psi or 28” vac. 


*0321 similar in 
oppeorance. 


capacity, direct acting valves. Per- 


and efficiency after millions of 


You get 10 big Integral-Motor-Pump advantages 
in these two NEW types (three models) of 


Circle 18 on Reader Service Card 


BACHMAN 4-WAY 






For contro! of double acting cylinders 
separate exhaust ports give speed 
control in either direction or, if cen- 
ter port is used for exhaust, high and 
low pressures may be used for power 
and return cycle 


Thousands Now Used and 
Approved by Leading Industries 


Bachman valves get quickest accept- lilustrated model has 5/16" diame- 
ance from top-flight engineers! They ter orifice, '4"" pipe ports, is 8" 
find significant savings and new ong and weighs 2 Ibs. Inrush cur- 
standards of dependability for large rent 4 amperes, holding 25 watts 


Pressures to 200 psi. Other models 
and ? pipe size valves also 
shipped from stock 


continued speed 


Winner of 1957 Materials and Methods Design Award 


Light weight phenolic laminate and aluminum construction cushion shock 
and provide amazing durability in rapid cycling operations 


valves for 30 days in your plant without obligation 


Complete engineering specifications sent free of charge 


JOHN D. BACHMAN & COMPANY 


LANE ° BRISTOL, TENNESSEE 





< AIR PUMPS 


Latest type G.E. ‘Form G"’ motors. 

More compact than other pumps 

Total weight reduced 1/3—cuts shipping costs. 
Motor mounting time and labor - os hmate 
Simple, trouble-free rotary-vane design 

Vanes take up their own wear automaticaliy. 
Positive displacement, pulseless air delivery. 
Improved appearance—smoother exterior. 
Dependable for origina! equipment; plant use. 
Forced air fan cooling on Models 0321 & 0521. 


COenNDYVsAwWw Ne 


~ 
o 


Write for new Bulletins V-356 and P-356! Gast Manufacturing Corp. 


P. O. Box 117-D, 


Benton Harbor, Michigan. 
Original Equipment Manufacturers for Over 25 Years 











GAST @ AIR MOTORS TO 4 H.P 
@ COMPRESSORS TO 30 P.S.! 
we ROTARY @ VACUUM PUMPS TO 28 IN 
See Our Catalog in Sweet's Product Design File 
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Maximum Flow-Top Quality 
Brass Barbed HOSE FITTINGS 
That Reduce Costs 3 Ways! 












«> Lower unit cost 


ts Lower installation cost 


JAC. 3 piece 
union type 











© Eliminates reducing bushings 






Solid type 



























These fittings are available in various combi- 
nations of hose stem outlets to pipe sizes. This 
eliminates the necessity of using reducing 
bushings. Fittings are: made from non-porous 
brass bar stock—wide aperatures give maximum 
flow of air and water. 

Available in solid one piece fittings or 3 piece 
J.I.C. union adapter type fittings. Write today 
for our full line catalog. 































Jobber and agent inquiries invited 







Service Mfg. & Supply Co. 


315 East State Fair Detroit 3, Mich TWinbrook 3-6565 

















... for finer regulation of water, oil or gas 


First needle valve to combine all the characteristics called 
for in modern industry. Embodies sturdiest basic construc- 
tion—machined from solid bar stock—suitable for pressures 
to 10,000 psi and equally efficient in lower range. Note 
et stem guide fused to body by new 
— “Conoweld” process, eliminating 
faults of conventional two-piece 
ONE 1 | valves. Stem 416 stainless steel. Stem 
PIECE fi | threads fine pitch for strength and 
H micrometer regulation. Body electro- 

tL 




















zinc plated. Sizes 4" to 1", globe and 
Ai ——~ angie patterns. 


[ DD A | Ask for new Needle Valve Catalog 









MARSH INSTRUMENT CO. Sales Affiliate of Jos. P. Marsh Corp, Opt.19,Skekle, 11. 
Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 
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DO YOU 
KNOW ABOUT 
GASK-O-SEAL? 








The static seal that can not biow out! 


LILLY 
WES NN 


ast O00: 


The above diogram is “typical” only. Gask-O-Seals ore 


also made with one-side seals 
oe *—the O-Seol & 
Lock-O-Seal * 
te Riv-O-Seal * 
Bon, O Seal * 


Gosk-O-Seal @ 
Termin-O-Seol 
@ 


Stat-O-Seol * 
Bolt-O Seo ® 


0 
a? 
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If you do not know about Gask-O-Seals look at these facts: 

 Gask-O-Seals will seal practically any processable fluid . . . 

 Gask-O-Seals can be re-used . . . 

 Gask-O-Seals will seal at low or high pressures, vacuum or 
positive ... 

i“ Gask-O-Seals are available as standards and as specials in almost 
any configuration or to meet special requirements. 


They are recommended for flanges, gear boxes, transfer cases... 
any place where truly efficient static seals are needed. 


Note A recent development of the Gask-O-Seol principle indicotes effective sealing in 
the temperature ronges of — 400° to + 1000° for specific applications 


FRANKLIN C. WOLFE Co. 
Culver City, California 
“sealing design specialists” 


A DIVISION OF Parker APPLIANCE COMPANY 


Hydroulic ond fluid system components 








| 


. 





§ AVIATION SECTION ..... 


HIGH-PRESSURE COMPRESSORS 
... using bladder-type accumulators 143 
By Larry Winston 


Circuits and design equations for hydropneumatic accumulators used as 
high-pressure gas compressors with pulsating or constant output flow. 


AIRCRAFT HOSE 
. cure date and age control 150 


stest requlations established for hydraulic and pneumatic hose in ANA Bu 


etin 427 are summarized for quick reference. 
AVIATION NEWS FROM THE FLUID POWER FIELD 154 
AVIATION COMPONENT DATA 156 
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ICKERS 


As a part of its jet engine hydraulic starting system evaluation 
program, Vickers Incorporated recently demonstrated the ability of 
its starter package to start Century Series fighters. Acceleration to 
ground idle speed of the J-57 turbojet engine, installed in a pro- 
duction North American F-100D Super Sabre, was accomplished in 
times comparable to other known starting means...using only 50 
horsepower, prime mover power. 

Consisting basically of production Vickers aircraft hydraulic com- 
ponents... performance-proven on almost all existing U.S. military 
and commercial aircraft...the Vickers starting system offers sub- 
stantial savings in weight, size, and cost — both initial and maintenance 
- over other known means. Available as either a ground mobile unit 
or an aircraft-installed airborne version, the Vickers starter package 
is capable of dual function. After engine starting, the hydraulic 
starter motor can serve as an engine-driven pump for aircraft auxiliary 
power requirements in the airborne version. 

For further information regarding Vickers hydraulic starting 
systems, write for illustrated brochure SE-94a. Also, your nearest 
Vickers representative can show you the many system combinations 
available to meet your specific needs. 


DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division 
Engineering, Sales and Service Offices: 
Administrative & 3201 Lomita Blvd. 


TELEGRAMS: Vickers WUX Detroit « TELETYPE: “ROY” 1149 « CABLE: Videt 
7983 OVERSEAS REPRESENTATIVE: 
The Sperry Gyroscope Co., Ltd.— Great West Road, Brentford, Middx., England 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1927 
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Nitrogen, helium and 
oxygen at pressures 
up to 10,000 psi, 
are used for charging 
missile systems prior 

to flight, charging large, 
high-pressure gas receivers 
at rocket test facilities 
and in small airborne 

gas supplies. Pressure 


requirement can be met 


by standard compressors. GAS BOOSTER systems using accumulators or transfer barriers as the com- 
Hy th dditi pression device, take low, medium or high-pressure gas, and compress it. 
owever, ea itiona Output may be used to charge a receiver or may be gas at a substantial flow 


requirements of chemical ate. One of these units is capable of boosting pressure to 10,000 psi at 


. * flow rates of 10,000 sefh. 
purity and high 


flow rates have resulted 
in the development of .. . 


HIGH-PRESSURE COMPRESSORS 


. . . using bladder-type accumulators 


























N MOST ACCUMULATOR ap- However, one essential modifi- 


plications, gas contained in the cation must be performed upon 
an accumulator before it may be 





@ By Larry Winston 


Manager, Test Equipment Div., 

Sales Engineering, accumulator functions as a spring 

Greer Hydraulics Inc. New York, N.Y. to force oil out of the accumulator. used for gas compression, The 
air charging valve stem is re- 
moved and a perforated tube in- 
stalled in its place, Figure 2. Pur- 
pose of the tube is to prevent 
extrusion of the bag through the 
port ordinarily used only for 







However, it is also possible to 
force oil into the accumulator for 
the purpose of compressing the 
gas in the accumulator to a high 
pressure. An analogy can be drawn 







between an accumulator, Figure 1, 
and the conventional piston-type charging the accumulator. In this 
compressor. Oil is the connecting application, this port becomes a 
rod, the accumulator bladder is a very important working port. 

perfectly sealed piston and the A bladder-type accumulator used 
accumulator shell the cylinder. as a compressor is called a transfer 
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HIGH PRESSURE COMPRESSORS 





barrier because the bladder pre- 
of the gas 
being compressed. In operation, 
gas enters through the check valve, 
is compressed when oil enters 


vents contamination 


through the oil port and then dis- 
charged through a second check 
valve. 

e Compression Systems 
There are two basic gas compres- 
sor systems. The first is a pulsat- 
ing system with a discharge char- 
acteristic similar to a reciprocating 
compressor. Such a system is used 
for charging a receiver or other 


FIG. 1. A BLADDER-TYPE accu- 
mulator may be compared with a 
piston-type compressor. Oil in the 
accumulator corresponds to a con- 
necting rod; bladder is the equiva- 
lent of a perfectly sealed piston, 
and the accumulator shell is the 
cylinder. 


AV/A 7ONA 


applications where this pulsating 
characteristic is acceptable. Second 
of the two basic systems is called 
a shuttle system and has a con- 
stant mass flow characteristic. 

In the pulsating system, Figure 
3, the K bottle manifold is con- 
nected to the system consisting of 
the transfer barrier, check valves, 
and receiver. Opening the shut- 
off valve at the A bottles then 
allows the gas in the bottles to 
expand into the transfer barrier 
and the receiver. System pressure, 
P,, after this expansion is 


FIG. 2. AN ACCUMULATOR used 
for compressing gases is called a 
transfer barrier. There is one im- 
portant difference between a trans- 
fer barrier and a hydraulic accumu- 
lator. A perforated tube is incorpo- 
rated in the transfer barrier to pre- 
vent the bladder from being forced 
through the gas port. 
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FIG. 3. OUTPUT of this type of gas booster system is intermittent. Such a 
system may be used for charging a receiver or other applications where this 
pulsating discharge characteristic is acceptable. 
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initial pressure in the K 
bottles 
Vi volume of the K bottles 
transfer barrier volume 
Vv. receiver volume 
Oil is then pumped into the trans- 
fer barrier for the compression 
stroke. Only the mass of gas in the 
transfer barrier and receiver is 
then compressed because of the 
check valve in the line from the 
K bottles, Pressure in the receiver, 


P, is then 


V. > V; . 
P, P( )..--(2) 
V; 


where V , volume to which the 


accumulator bag is compressed by the 
admitted oil. 
The pump is then unloaded and 
additional gas flows from the K 
bottles into the volume of the 
transfer barrier and ahead of the 
receiver, since receiver pressure is 
now higher than pressure upstream 
of check valve 2. 

Pressure in the transfer barrier 
to be boosted is now some new 


value P,,, and is 


Ve 
Ps = Pr }...«3) 
Vx + Va 


This pressure is now boosted to 
a volume V,2 such that pressure 
in the transfer barrier is equal to 
pressure in the receiver. At this 
point check valve 2 opens and 
further oil flow into the accu- 
mulator also results in compres- 
sion of the gas in the receiver. 
Volume at this point is 


Pus ( Vai)" ' 
Va =( ). — 
P, 


where V,» volume available in 
the transfer barrier at pressure P, 
to do further useful work in load- 
ing the receiver. 

Total volume to be compressed 
from pressure P, to a new pressure 


P., is Veo + V;, and 


Vas + V; ' 
Py, P| )...«6) 
V. 


This process is repeated until the 
receiver pressure reaches the re- 
quired value. 

Operation of the shuttle system 
for mass flow of compressed gas 
will be illustrated by analyzing a 
sample system for compressing 
shop air at 75 psi to hold pressure 
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Pressure - psi 

















FIG. 4. A SHUTTLE system using two receivers in con- 
junction with a transfer barrier will produce a continu- 
ous flow of compressed gas. Pressure-time diagram 
shows how one receiver is charged while the other is 
being discharged. The diagram also shows that in de- 
sign calculations, time must be allowed for draining 
the accumulator. 











in a receiver between 1600 and 
2000 psi while 0.0265 lb per min 
is being withdrawn from the re- 
ceiver. In this system, Figure 4a, 
the accumulator operates between 
75 and 2000 psi while receiver a 
is being charged from 1600 to 
2000 psi and receiver 6 is dis- 
charging from 2000 to 1600 psi. 
This cycle is graphically repre- 
sented by Figure 4d. 

Since pressure in the accumula- 
tor at V2 must be at least 1600 
psi before the check valve to the 
air receivers will open, ratio of 
V, :V2 must.be the inverse of 
1600/75, or V2 equals 0.047 V;. 
This assumes isothermal compres- 
sion. Now, (V2+ Vs) P2=P3V3 
where V3 is total volume of the 
receiver and P,; — 2000 psi, the 
final pressure desired, Then 

PWs 2000 


V3+hs = = — JV, ....(6) 
Ps 1600 

Therefore, V2 = V3/4. Value of 
V. = 0.047 V, has already been 
established. Thus, V3/4 — 0.047 
V; or V3 = 0.188 V:. 

Rule for selection of a transfer 
barrier for this application is: Use 
the smallest available size which 
provides the required degree of 
compression. At first it may seem 
that this is not very restrictive. 
However, an actual example will 
illustrate the point. So far in the il- 
lustrative problem, the matter of 
line volume and the fact that only 
97% of the volume of the trans- ; , 
fer barrier is usable have been , 2 ’ . 
ignored. To show how these affect FIG. 5. SYSTEM using two pumps and two transfer | to give mase 
the problem, a transfer barrier of flow at constant pressure. 
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CHEMISEAL 
PACKINGS 
PROVIDE 


the RELIABILITY 


of TEFLON 


—_——— 


Chemiseal Slotted O-Rings 


Ch 


nemiseal Back-up Rings 


SF, 


iseal V-Rings 


+U.8.G. trademark 


edu Pont trademark for its 


tetrafuoroethylene resin 








TEFLON* packings are preferred 
by leading hydraulics engineers 
because they provide maximum 
security at vital points. 


Chemisealf packings, made of 
TEFLON, are chemically im- 
pervious, require no chemical 
inspection, have zero swelling in 
all hydro-carbons, new synthetic 
hydraulic fluids and solvents. 


They offer unsurpassed anti- 
friction properties, are tough, 
resilient, non-flammable, long 
wearing. They have a service 
temperature range from minus 
110° F to plus 500° F. 


Have you tested the complete 
line of Chemiseal packings for 
aircraft hydraulics? Write for 
further information and samples. 


United States Gasket Company 
Camden 1, New Jersey 


asket Pasta Division 


OF THE GARLOCK PACKING COMPANY 
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COMPRESSORS 
AVIATIONS 


30 cu in. volume is first selected. 
With V; 30 cu in. Vs 
0.188 x 30 — 5.64 cu in. However 
Vs must be modified by addition 
of the volume of the lines between 
the two check valves and the un- 
usable portion of the accumulator 





volume. In this case volume of the 
lines is 0.2 cu in. and the unusable 
portion of the accumulator volume 
is 3% of the total volume or 0.9 
cu in. Therefore. V, becomes 6.74 
cu in. V,; must be modified by 
the addition of the volume of the 
lines between the check valves. 
It is then 30.2 cu in. 


Initial step in the process then 
becomes the compression of 30.2 
cu in. of air at 75 psi until 1600 
psi is reached, the point at which 
the check valve to the receiver 
opens. Mathematically 


PJ P.\ 


PJ 75 x 30.2 
1.415 cu in 
P, 1600 
At this point, the check valve 
opens and the volume of gas at 
1600 psi to be compressed to the 
final pressure becomes V’, plus the 
receiver volume or V2’ L415 
5.64, 7.055 cu in. Then for 
the final step 
P.\ 1600 x 7.055 
P. 1680 psi 
Vs 6.74 
Obviously, the required 2000 psi 
cannot be attained with this ac- 
cumulator and receiver combina- 
tion, since the overall compression 
ratio is not high enough. 

There are two obvious ways to 
increase the compression ratio. 
One is to increase the size of the 
accumulator. The other is to de- 
crease receiver size. Actual con- 
struction of the system revealed 
that the process already departed 
from isothermal by enough so that 
the actual compression exponent 
was 1.2. It was therefore decided 
to go to an accumulator of 60 cu 
in. (next largest size) rather than 
reduce receiver size since the re- 
duced receiver volume would also 
require higher flow rates in and 
out of the accumulator which in 
turn would produce more heat and 
cause further departure from iso- 

Continued on page 148 
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with 
smaller, 
lighter 


EASTERN BEARING 
LUBRICATION PUMP 


Small enough to hide in 
one hand! Only 10 ozs. 


The Walter Kidde 4-D Compressor 
gives 114% pounds of pneumatic 
power in a space 10” square. This 
light, small unit is a masterpiece 
of, engineering requiring small 
components. The Eastern Lubrica- 


x ee tion Pump has what it takes for 
wer = : this task. A bantam in size and 
a weight . . . a heavyweight in 


performance. 


or e Eastern has solved many such 
a Te problems in hydraulics . . . and in 
oe pressurization and electronic tube 


cooling units too. Inquiries are 


: 2 oa 
‘A tths welcome regarding custom-made 
equipment to meet your require- 
WALTER KIDDE 










ments to government specifications. 

y . . 
4-D COMPRES " Write for Aircraft Catalog 
Smaller than a basketball 
yet packed with power 








end INDUSTRIES, INC. 


100 SKIFF STREET 
“tng HAMDEN ]4, CONN. 


oo 
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HIGH PRESSURE COMPRESSORS 





thermal 


diabatically with the 
being 1.2. That is 


discharging the 
found by 


At this point it should 


be obvious that selection of an ac- 


cumulator for gas compression is 


ot defined by formula. However, 


experience does make it possible 


come close with the first ap- 


proximation. A closer approxima- 


n to actual compression is also 


obtained by considering the com- 


pression process to take place 


exponent 


} A oben (8) 

lime available for charging and 
accumulator is 
first determining dis- 


harge times of the receivers. As- 


suming zero line volume and tem- 
perature of 540 R, mass of air 
in the receiver at 2000 psi, Mj, is 


Pit 2000 x 144 x 5.64 
VU l 
R 1728 x 53.4 x 540 


0.0326 Ib 


end the mass at 1600 psi is L600 
2000 (0.0326) 


0.0261 lb. The 


difference or usable volume which 


AVIATION A 


ceiver is, therefore, 0.0065 lb. This 
volume divided by the specified 
rate, 0.0265 lb/min, gives a useful 
discharge time of 14.7 sec. 

To determine pump size, it is 
necessary to compute the amount 
of oil which must be pumped into 
the accumulator to achieve the 
required compression during this 
time. In this case, this is 56 cu 
in. Therefore, the pump must have 
capacity greater than 56 cu in. 
in 14.7 sec. One additional factor 
must be taken into account. Time 
for accumulator draining is in- 
cluded in the 14.7 sec receiver 
discharge time. Therefore pump 
capacity should be increased by 
25% to allow adequate time for 
that essential portion of the cycle. 


Then 


25) = 4.75 cu in. per sec 

With this pump capacity, ac- 
cumulator charging time is 11.8 
sec. This interval corresponds to 


total 14.7 sec interval, 2.9 sec then 
remains for discharging the ac- 
cumulator. 


e@ Control System—Correct se- 
quence of events in this system is 
controlled by pressure switches, a 
stepping switch and solenoid 
valves. The valve in the pump 
drain line is controlled by a pres- 
sure switch on the discharge side 
of the accumulator. When pres- 
sure reaches 2000 psi, the valve is 
opened to drain the accumulator. 
Pressure switches sense oil pres- 
sures for points A, B, C, D of 
Figure 4b and operate a rotary 
solenoid-driven stepping switch to 
appropriately connect the two re- 
ceivers. 


@ Modified System—aAn alter- 
nate system for obtaining the same 
result is shown in Figure 5. This 
system uses two pumps and two 
accumulators to give a constant 
discharge flow without receivers. 
A high volume pump is used to 
compress the gas in the accumula- 
tors. The low volume pump main- 





tains pressure in the accumulator 
which is discharging. vv 


ay be withdrawn from the re- time B to C, Figure 4b. Of the 


REPUBLIC 


VALVES 


INDUSTRIAL - AIRCRAFT 


< HE MA | C Al . 


FOR YOUR 
SPECIFIC 
NEEDS 


What! PLUG VALVES THAT 
TURN EASILY AT 65° BELOW!! 


WITH NQ© LUBRICANT!!! 


Up to 250°, down to —-65° F, is the range of 
Republic’s LO-TEMP selector valve. ; 
Easy turning, positive sealing, at 
pressures to 100 psi. Tapered TEF- 
LON plug requires no lubricant, and 
is not affected by acids or alkalis. 
1 Aluminum body for aircraft 
and general use, stainless steel 
for chemical, food, and dairy 
industries. Angle, 2, 3, 4-way, 
with or without drain, flanged 
for panel mounting. 

Write for Bulletin No. 754. 
Distributors in principal cities from coast 
to coast. 


Poo 


PRESSURE 
VACUUM 
COMPOUND 
ALTITUDE 
COMBINATION 
DIAPHRAGM 


* Available in a wide variety of 

general purpose and special pur- 
HYDRAULIC pose gauges in pressure ranges to 
AND SPECIAL PURPOSE om . : 
GAUGES meet your specifjtations in every 
DIAL THERMOMETERS perticular. 


RELIEF RLUG GLOBE NEEDLE 


{& 3 4. 


REPUBLIC MANUFACTURING CO. 


OHIO 


WRITE TODAY FOR 
COMPLETE INFORMATION 


(Vapor Tension 
or Bi-Metal) 


MAR SHALLTOWN 
MANUFACTURING CO. 


800 EAST NEVADA ST 
Marshalltown 4, lowa 
15655 BROOKPARK ROAD «+ CLEVELAND 11 
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d by-pass valve! 
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2 Pressure operated selector vaive! 


6 Position indicator! 


4% Solenoid operated pilot vaive! 
= _— 
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3 Regulator an 
4 Check vaive! 


S Restrictor an 
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Weston’s Pneumatic Actuator Control Valve Package 


Combines 6 Components in a Single 6.4 Ib. Unit! 


While controlling the pneumatic actuator, this weight and space saving valve also 

provides for snubbing pressure at the opposite end of the stroke. It affords extremely fast 

operation (maximum at .04 seconds) and low leakage (10 cubic inches per hour). 

The se!ector valve is non-interflow and detented to maintain position. If you have a weight and space 


problem, let Weston’s team of specialized package engineers solve your specific application. 


a subsidiary of Borg-Warner Corporation 
HYDRAULICS LIMITED jo918 BURBANK BLVD.. NORTH HOLLYWOOD, CALIF. DEPT. AH-9 
Export Sales: Borg-Warner International 36 South Wabash Ave., Chicago 3, Iilinois 
Eastern Representative: Mr. W. R. Beckerle 14 South Boro Lane, Glen Rock, New Jersey Telephone: Glibert 4-2094 


NM dwest Representative: Mr. E. A. Polowniak 11767 Fawnridge Drive, Kirtwood, Missouri Telephone: YOrktown 6-486) 
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Table 1—Hose Classificatioas 





BULK HOSE [Aircraft-Rubber) 


Press. Class Mil-Spec Service 


P. and in 


HOSE ASSEMBLIES 


Mil Service 


Assy 


or other Spec. 
Hose 
L. P. and In 


trument 


H 5593 


sen 


Fuel, Oil, Alcohol, 
Hydraulic 


etc 


Hydraulic 


Age Control 


Mil-H-5593A 


Mil-H-8794 
ANA\‘Bulletin 427 


ANA Bulletin 427 


Age Control 


AN6270 
Mil-H-5593A 


Mil-H-8795 
ANA Bulletin 427 


ANA Bulletin 427 
Mil-H-8790 
Mil-H-5512B 





Table 2—-Special Purpose 


Hose Assemblies 





Special or Dis. Service 
tinguishing Features 


Spec 


Polytetrafluor Jet fuel syn. oils, 
{Teflon) acids hydraulics 
etc. to +450° F 


etnyiene 


Hydraulic & other 

H. P. fluid sys 

tems to +400° F 
tube for Hydraulics 
hydrau 

Skydrol!) 


Table 3—Hose Life in Quarters 


Age Control or 
Limitations Expected 

Practically 

unlimited 


Practically 


nliimited 


Seme as Mil-H 
8795 Assemblies 


Same as Mil-H- 
8790 Assemblies 





Keeping track of the age 

of hose assemblies between the time of 
manufacture and the time they are 
placed in service is a small but 
important problem for aircraft hydraulics 
and pneumatics people. Here's the 


latest information on the subject 


AIRCRAFT 
HOSE 


... cure date 


and age control 


HERE are literally miles of hydraulic 

and pneumatic hose in today’s aircraft. 
Proper age control can be a troublesome 
task. Storage time limitations for the 
majority of aircraft hydraulic and pneu- 
matic hose are established by ANA Bul- 
letin 427 and are based upon quarterly 
cure dates which are incorporated in the 
manufacturer’s markings. Provisions of this 
bulletin for the various types of hose and 
hose assemblies are summarized in this 
article. 
@ Pressure Classes—Aircraft hoses are 
manufactured in three 
classes—low, medium and high. Low pres- 
sure hose, used chiefly for air and vacuum 
systems as well as gage lines, is constructed 
with single cotton braid reinforcement and 
an inner tube and outer cover of synthetic 


basic pressure 


rubber. 


APPLIED HYDRAULICS 














| 
| 
| 
. 


Kidde © 


Here it is — all the hardware needed tor an 
all-pneumatic aircraft. All the items shown are 
pneumatic system components on the new 

Fairchild F-27, and open the door to an exciting new 
era of aviation. Similar pneumatic equipment 

is now available from Kidde on an off-the-shelf basis, 
and modifications to your own specifications or design 
requirements are available through Kidde's vast 
creative engineering department. 

Let Kidde engineers show you how 

faster-operating, lighter-weight pneumatic systems 
can better solve your power problems! 





* 





Compressor 

Moisture separator 
Chemical dryer 

Air bottle 

Check valve 

Pressure reducer 

Actuator, main gear 
Actuator, up lock main gear 


Actuator, nose wheel 
steering 


. Valve, servo, nose steering 


Actuator, nose gear 


. Actuator, up lock nose gear 


Vaive, propeller brake 
Valve, wheel brake 


Valve, emergency brake 


. Valve, emergency landing 


gear 

Valve, solenoid, landing 
gear 

Valve, manual, isolation 

Filter 


. Valve isolation 


Pressure relief 

Valve, ground charging 
Pressure gauges 

Valve, relief 

Valve, back pressure 
Shuttle vaive 

Valve, rapid exhaust 





*Items 7 


by Stratos Division of Fairchild 


& 8 designed in cooperation with and furnished 


Walter Kidde & Company, Inc., Aviation Division 
916 Main Street, Belleville 9, N. J. 


District Sales Engineering Offices: Dallas, Tex.—Dayton, Ohio—St. Louis, Mo.—Seattle, Wash.—Van Nuys, Calif.—Washington, D. C. 





September, 1957 


Walter Kidde-Pacific, Van Nuys, California * Walter Kidde & Company of Canada Ltd., Montreal 


Circle 88 on Reader Service Card 


151 








Circle 153 on Reader Service Card 


“tight seal” 
problem ? 





Too many shrimp cocktails for this fella, but the circus 
will have him sober and back on the ball tomorrow. 
Here's a clear-headed suggestion, too, for tight seal 
problems involving metal-to-metal applications: buy 
United's Metallic O-Rings. 
They fit any application calling for a positive, per- 
manent seal against internal or vacuum pressures up to 
10,000 p.s.i., in a temperature range from 70 to 1800°F. 
They are especially adaptable for sealing cylinder heads, 
air and hydraulic pressures, high octane fuels, vapors, 
gases, oils, solvents, chemicals, acids, vacuum and steam a 
connections. Available in various metals and plating fin- 
ishes, from %&” dia. to any size or configuration. 
* free 22 page booklet describing United Metallic O-Rings, write (on your letterhead please) to Department L-2 


START WITH THE BEST! 


Are you up to date 


on Fluorocarbon Stock and Parts? 


SHAMBAN terion: 


KEL-F, CALIFILM 
Tape + Sheet « Rod + Tubing: 
Custom Molded or Machined Parts 


Exacting specifications? Meet or exceed ‘em 
with SHAMBAN! Whatever your requirements 
in Teflon, Kel-F and Fluorothene—SHAMBAN 
can supply them! 

Back-up Rings...O-rings...Piston rings... 
Scraper rings... Valve packings... Vee-seals... 
Tape...Spaghetti...Insulators...Film... 
Grommets ...Glass fabrics... Fiber felt... Ex- 
truded shapes... Uncured tape... Filled Teflon 

Bondable film...Cementable sheet and 
tape 

Throughout industry, SHAMBAN’'s remark- 
able Qualities are pointing ways to improve 
existing products—providing opportunities to 
create new products and applications! Write, 
wire or phone for complete data on how 
SHAMBAN can help you 


*du Pont Trademark 


Use the BEST in Fluorocorbon Products, Specify SHAMBAN! 


W. S. SHAMBAN & CO. 


11617 W. Jefferson Blvd., Culver City, California 
Meyer Road, Fort Wayne, Indiana 
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AVIA 7/0NA 


Medium pressure hoses are used 
for carrying fuel, lube oil and al- 
cohol as well as hydraulic fluid. 
They are constructed with a sin- 
gle wire-braid reinforcement. High 
pressure hose has multiple wire- 
braid reinforcement and is used 
entirely for hydraulic service. 

Pressure classification, general 
field of application, applicable 
specification and age control au- 
thority for bulk hose and hose 
assemblies are summarized in 


Table 1. 


@ Special-Purpose Hose—Al- 
though labelled special-purpose, 
these hoses fall within low, medi- 
um and high pressure groups. 
Table 2 identifies the hoses which 
fall into this category and lists 
their distinguishing characteris- 
tics. This group includes the so- 
called Teflon hose, hose having an 
inner tube of Teflon. This type of 
hose is not presently subject to age 
controls, However, age controls 
may be imposed upon Teflon hose 
at some future date. 


e Age Controls—lIn general 
bulk hose or hose assemblies have 
a life of four quarters. This means 
that hose or hose assemblies must 
be received by users within four 
quarters of the time of manufac- 
ture or must be discarded as being 
too old. An exception to this is 
made for uninstalled assemblies 
supplied to the government for use 
as spare parts by other than hose 
assemblers. 

Age accumulation starts in the 
quarter following manufacture. 
Hose manufactured in the first 
quarter of 1957, for example, has 
an elapsed life of one quarter un- 
til June 30, 1957. As of July 1, 
1957 it is considered to be in the 
two quarter age group. The four 
quarters specified for receipt of 
this hose by aircraft contractors, 
etc. end as of March 31, 1958. 

Elapsed time in quarters for re- 
ceipt of all types of hose installed 
in aircraft is 16 quarters. Of 
course, this does not apply to the 
special-purpose types which are 
not covered by ANA 427, Table 3 


summarizes this life data. vvv 
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PRESSURE WARNING SWITCH 
ON PUMP CONTROL VALVE) 


NO. 1 PUMP CONTROL VALVE 


a 


CHECK VALVE 


- R R 
— HYDRAULIC PRESSURE aS 


HYDRAULIC SUCTION 


HYDRAULIC PUMP DRAIN 


‘ 


val 


FILTER 


HYDRAULIC FAN 
PRESSURE 


HYDRAULIC FAN RETURN 
DRAIN LINE FROM LEFT 


SECONDARY HEAT EXCHANGER 
FAN MOTOR 


Where you can’t afford a failure... 
Plan a Purolator filter as part of your system 


Most hydraulic systems break down imme- 
diately unless they are protected by adequate 
filtration. And it takes more than correct filter 
placement to assure adequate filtration — it 
takes the best filter you can get as well. That's 
why it pays to use Purolator Micronic® filters. 


They give you the fullest protection. The 


Filtration For Every Known Fluid 


PURQOLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 


reason? Micronic elements — which provide 
controlled porosity and maximum filtration 
effectiveness with removal of particles as small 
as .000039 inch. And because they're made of 
plastic-impregnated cellulose, Purolator’s 
Micronic elements are not affected by high 


temperature or water. 


To find out more about proper placing of filters 
in hydraulic systems, write for our new 32 
page “Filtration Manual for Product Design- 
ers’’—and please enclose 25¢ to cover post- 
age and handling. Address Dept. P4-526. 
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AVIATION — 
NEWS” 


from the fluid power fire/id 


Sidney C. Howell was appointed 
assistant sales manager of The 
Weatherhead Co., Aviation 
Div., Cleveland, O. 


Stratopower Div., New York 
Air Brake Co., Watertown, N. Y. 
has set up three distributors to 
offer sales, service and overhaul 
facilities to civil aircraft operators 
from coast to coast: Airwork 
Corp., Millville, N. J., South- 
west Airmotive Co., Dallas, and 
Pacific Airmotive Corp., Bur- 
bank, Calif. 


Bennett D. Jones, formerly 
manager of product development, 
Standard Pressed Steel Co., 
Jenkintown, Pa., has been named 
to the new post of technical direc- 


Bennett D. Jones 
Aircraft Div., 
Standard Pressed Steel Co. 


tor in the company’s Aircraft Div. 
Jones, at one time chief metal- 
lurgist for Standard Pressed Steel, 
will co-ordinate company research 
and product development activities 
with the needs of the aircraft and 


missile industries. 


a 
a 


The Waldorf Instrument Co., 
Div. of F. C. Huyck & Sons, Hunt- 
ington Station, N, Y. announces 
the appointment of Fred A. 
Winzer, Jr. to the position of 
vice president-sales. He will head 
Waldorf’s new program to expand 
sales of precision aircraft hydraulic 
and mechanical products, For over 
20 years, Waldorf has manufac- 
tured such equipment for eastern 
aircraft engine and airframe man- 
ufacturers. 


Los ANceELEs—Plans for a multi- 
million dollar expansion of man- 
ufacturing and engineering facil- 
ities of Weston Hydraulics, Ltd. 
were recently announced. This 
subsidiary of Borg-Warner 
Corp. has purchased approx- 
imately 32 acres of land in Van 
Nuys, Calif, Construction of a 
75,000 sq ft building for develop- 
ment and production of hydraulic 
and pneumatic equipment for air- 
craft, missiles and rockets will be 
first step in the program. 


Main landing gear for the Fokker- 
Fairchild F-27 Friendship to be 
produced in this country by Fair- 
child Engine and Airplane 
Corp. will be purchased from the 
Dowty Group Ltd., Cheltenham, 
England. 


Volney F. Morin has been elected 
executive vice president of Mele- 
tron Corp., and William A. 
Clegern, vice president in charge 
of product development. 

Mr. Morin was resident cousel, 
Technicolor Corp. in Hollywood 
Calif. Mr. Clegern comes from Jet 


Engine Div., General Electric 
Corp., Cincinnati, O. where he 
was manager-marketing with re- 
sponsibility for market research, 
product planning, government con- 
tracts and new product sales. 


Appointment of two separate dis- 
tributor organizations on the east 
and west coasts to handle the 
Weatherhead line of aviation 
products has been announced. 
Pacific Airmotive Corp., Bur- 
bank, has been appointed distrib- 
utor of Weatherhead products to 
airlines, private and business pilots 
as well as aircraft overhaul shops 
through its branches in Burbank, 
Oakland, Seattle, Kansas City and 
Denver. 


Airwork Corp., Millville, N. J., 
will handle distribution and sales 
of Weatherhead aviation products 
through its branches at Miami, 
Fla., Alexandria, Va. and Newark, 
N. J. Each office is connected with 
the others by TWX to provide fast, 


efficient service. 


SeatrLe—Boeing Airplane Co. 
has placed a contract with Vickers 
Inc., Detroit, Mich., for hydraulic 
pumps to operate the flight con- 
trol and the utility hydraulic sys- 
tems of the B-52 bomber. Each 
plane will have six engine-driven, 
variable-displacement piston pumps 
and four variable-delivery motor- 
pumps. Motorpumps furnish hy- 
draulic power for the emergency 
spoiler system and augment the 
utility system. 
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LINEAR CONTROLS THE HEAT 
IN JET ENGINE EXHAUST 
with Jet-Age "O” Rings 





Jet engine exhaust controls are subject to severely high temperatures. 
The dependability of any seals in the exhaust area of a jet engine 
has to be commensurate with the dependability of the engine itself. 


LINEAR'’S ability and extensive experience in the design and 
manufacture of precision “O"’ rings—in such modern, heat-resistant 
elastomers as the silicone family—makes this kind of dependability 
a reality. LINEAR “O” rings, capable of withstanding intermittent 
ambient temperatures as high as 1000° F—and the destructive 
actions of gases and fluids, help control the jet engine exhaust— 
for hot performance—longer. 


For a sealing problem of any kind—call on LINEAR or one of its 


agents for engineering assistance... 


and be sure fo Specify LINEAR “‘O” Rings for every application. 


FECTION IN RUBBER 


PERFEC 
PEER IUOVEVIVEDEVEVENEREVEVEREVEN EDI ER ETEDED 
LINEAL 
LINEAR, Inc, STATE ROAD & LEVICK ST., PHILA. 35, PA 
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Shuttle Valve 
... for wide temperature 
range 


Designed for mounting on a 
double-acting cylinder, the MC 
1733 shuttle valve is for alternate 
connection to normal system or 


emergency system lines. Ambient 
temperature range is from —65 
to 160 F. Operating pressure is 
3000 psi; minimum burst pres- 
sure is 8750 psi. Pressure drop is 
10 psi at rated flow of 6 gpm. 
Ports are for %-in. tubing. 
Weight of the unit is 4.29 lb. 

UC Mig. Co., Lake Orion, Mich. 
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Pressure Reducing 
Regulator 
... for low pressures 


Developed especially for ap 
plications in aircraft and missiles, 
this pneumatic pressure reducing 
regulator is adjustable from 20 
to 40 psig with accuracy better 
than 5 psi. Flow rates vary from 
slight bleed to 7 scfm. One appli- 
cation is supercharging hydraulic 
reservoirs. Unit has a large ca- 
pacity integral relief valve which 


A 


requires no separate adjustment. 
There is no external leakage. 
Unit may be used with air, 
nitrogen or helium and is not af- 
fected by extreme altitudes. Am- 
bient temperature range is from 
65 to 250 F. Vibration resist- 
ance is 25 g from 25 to 2000 cps. 
Weight is 9 oz. Dimensions are: 
2 1/16 x 3% x 2 9/16 in.—Val- 
Aero Div., Darco Industries Inc., 


Los Angeles, Calif. 
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Miniaturized Motorpump 
... for missile 


applications 


Model AA-19054 motorpump 
delivers 0.84 gpm at 7400 rpm 
and 1000 psi. Weight is 1.0 lb for 
the pump and 7.0 lb for the mo- 
tor. Overall length of both is 9- 
15/16 in. Although life character- 


istics are in keeping with missile 
requirements, overall efficiency is 
high. Starting troque is less than 
110% of running torque. Elec- 
tric motor is 28 v de rated at 0.84 
hp. Motor is equipped with a 
radio noise filter and is explosion 
proof.—Vickers Inc., Detroit, 
Mich. 
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O-Ring Compound 
... for Type Il systems 


This new compound, designated 
737-70, is for service in aircraft 
hydraulic systems with MIL-O- 
5606 hydraulic oil over the tem- 
perature range of —65 to 275 F. 
Compound 737-70 meets all re- 
quirements of proposed specifica- 
tion MIL-P-25732 (ASG). All 
sizes on companion drawing 
MS28775 (Proposed) can be fur- 
nished from standard tooling.- 
Precision Rubber Products Corp., 
Dayton, Ohio 
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PLANE-TYPE SWIVEL 
JOINTS .. . offer weight and 
space-saving, and increased reli- 
ability of performance for aircraft 
piping systems. Design eliminates 
tube fatigue failure at connections. 
Many application layout sketches 
show use of these fittings. Bulletin 
AM-11, 22 pages, Weatherhead 
Co., Cleveland. 
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Portable Hydraulic 


Supply 
.. + for missile checkout 


Designed for use with OS-45 
high-temperature fluid, this unit 
serves as a source of high-pres- 
sure fluid for precise circuit 
checkout prior to missile launch- 
ing. Two independent circuits 
have capacities of 20 gpm at pres- 
sures to 5000 psi. For personnel 
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THE WEATHERHEAD MPANY 
300 E. 131st Street oe ELAND, OHIO 


West Coast: 1736 Standard Ave., Glendale, Calif. @ Canada: 127 Inkerman St., St. Thomas, Ontario 


Contact your nearest distrib- 
utor of Weatherhead avia- 
tion products, or fill out and 
mail the coupon for your 
copy of Weatherhead Avia- 
tion Catalog. 


Position __ 


Street 


‘Th seeceseeeeeceseeoes 


WEATHERHEAD 1RST IN FLUID CONNECTIONS 
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TRANSFER VALVES 


Ol ORas ) @ 3 Cn On OF 


West Coast Office: 716 Wilshire Blvd. 
Santa Monica, Calif. 
Representatives: 
’ D. & O. ENGINEERING CO. 
a 0.0. Bon 3107, Wichhe, Kanes, 





F.C. MINCH 
. 1132 Donson Drive, Dayton 10, Ohio. 
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safety, the unit is designed for 
remote control. 

Both overheat and backpressure 
control are incorporated in the 
circuits to shut off pressure and 
return, and dump pump output to 
tank in case of excessive heat or 
back pressure. Controls will not 
permit re-energization of either 
circuit until the trouble is fixed. 
Indicator lights are provided to 
pinpoint the trouble. 

System features include auto- 
matic prefill and bleed of the cir- 
cuits. A nitrogen purge pressuri- 
zation system precludes fluid con- 
tamination. Control of the air-type 


heat exchanger is automatic to 
maintain proper fluid temperature. 
Flow indication, system selection, 
on and off operation and emer- 
gency shutdown are all remotely 
operable. Unit is mounted on 
roadable running gear with light- 
weight Air Force arctic tires. 
Cooling system, electrical system 
and piping are reached for serv- 
icing through separate access 
doors.—Haskel Engineering & 
Supply Co., Glendale, Calif. 


Circle 305 on Reader Service Card 


Motorized Valves 
... provide smooth 


control 


Designated #1701 Series, these 
valves provide smooth, positive di- 
rectional and flow control. A 28 
v de motor drives a two-stage gear 
train to actuate the plunger. Basic 
valve provides two-way control 
with % in. plunger travel. Units 


for unidirectional control or with 
more plunger travel may also be 
supplied. 

Qualification tested under MIL- 
V-5529 A and MIL-E-5272 A, the 
valve has a one-piece body and 
automatic current shutoff. Valve 
is 5.45 in. long and weighs 2 lb. 


Ports are % in. per AND 10050- 
8. Pressure drop is 9 psi at rated 
flow of 6 gpm. Ambient temper- 
ature range is from —65 to 160 
F.—Lyndon Aircraft Inc., New- 
ark, N. J. 
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FLOW REGULATORS... 


Their use in aircraft is graphically 
shown, and diagrams and charts 
explain principle of operation. 
Brochure, 8 pages, Waterman En- 
gineering Co., Evanston, Ill. 
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Servo Valve-Actuator 
... for accurate 
positioning 


Low time constant and virtually 
infinite resolution are inherent in 
the mechanical feedback system 


of this valve-actuator. Full actu- 
ator stroke requires error input 
of 0.06 w. Servo valve is dry coil 
torque motor type. Operating 
pressures are from 300 to 3000 
psi. Jet fuel, MIL-O-5606 fluid or 
other similar liquid media may be 
used.—Hydraulic Research & 
Mfg. Co., Burbank, Calif. 
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HIGH-TEMPERATURE 
HYDRAULIC FLUIDS... 
Covers the role of these synthetic 
fluids in aircraft service, back- 


ground information on what they 
are and how they are developed. 
Data is given on conformance of 
OS-45 with Air Force Spec. Mil- 
H-8446, giving complete data on 
physical properties, chemical and 
operational characteristics, and 
compatibility with other fluids. 
Pumpability and hydrolytic stabil- 
ity are discussed, and complete 
technical information is given in 
a section on general properties and 
miscellaneous information, includ- 
ing packings, seals, hose assem- 
blies, backup rings, effect on fab- 
rics, and toxicity data. Technical 
Bulletin ODB-57-30, 30 pages, 
Monsanto Chemical Co., St. Louis, 


Vo. 
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Teflon Hose Fitting 


... for medium pressure 


A new type of permanent fitting 
for Teflon hose consistently ex- 
ceeds the requirements of MIL-H- 
25579 for medium pressure Teflon 
hose. A result of comprehensive 


TEFLON WNERCORE §©=—- COLLAR ‘ 
SE RT wet BkMID 


WERSS 


study and extensive testing, the 
new fittings retain the hose be- 
tween an insert and a _ collar. 
Originally a loose fit over the wire 
braid, coliar diameter is gradually 
reduced by radial pressure applied 
progressively along its length in a 
rotary hydroforming machine. 
This works plastic inner core and 
the braid toward the hex nut, re- 
sulting in a positive lock between 
braid and fitting, and between in- 
ner core, braid and insert. Amount 
and direction of flow of both plas- 
tic and wire braid are carefully 
controlled to obtain optimum 
force distribution. 

Assemblies made with these 
fittings have passed military quali- 
fication tests for burst pressure, 
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prool!l pressure, temperature cy- 
cling and impulse. Specimens 
tested do not leak even after —70 
to 450 F cycling. Various fitting 
configurations are available to 
meet customer needs, including 
straight fittings, 45 and 90 deg. 
elbows. Sizes range from 3/16 to 
114-in. nominal diameter.—T ite- 
flex Ine 
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Springfield, Mass. 


Ball Valve 
... has low operating 
torque 


For use with air, fuel, hydrau- 
lic oil and most liquid or gaseous 
propellants, this straight-through 


Qa 


ball valve has zero leakage from 
100 to 3000 psi. Operating torque 
is 20 in.-lb maximum. It is 3% 
in. long and less than 11% in. 
high. Unit has surpassed the most 
rigid MIL specs, shock and vibra- 
tion tests.—Eastern Aircraft Prod- 
icts Corp., Orange, N. J. 
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Lathe-Cut Rubber Rings 
. . « in large diameters 


Lathe-cut rings in standard 
compounds or special elastomers 
to customer specifications are 
available in diameters of 5 in. and 
over. Rings are molded and lathe 
cut to meet all AMS and MIL spec- 
ifications -0.008 
in. can be maintained in large 


Accuracy to 


production runs. Rings may have 
a high mirror finish on ID and 
OD with sharp edges. If a slightly 


rounded edge is preferred, rings 
can be matte finished. Samples 
showing the two finishes are avail- 
able.—Acushnet Process Co., New 
Bedford, Mass. 
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Pressure Reducer 
. . for 1000 scfm 


With inlet pressures up to 3000 
psi, this reducer will maintain 
close control of outlet pressure 
and flow. Rated flows are up to 


75 lb/min or 1000 scfm. Outlet 
pressure, as required, from 200 
to 2800 psi. Relief pressure is 
115° of outlet pressure. Maxi- 
mum leakage rate is 5 cc/min of 
standard air. Ports are 1%-in. tube 
size. Ambient temperature range 
from —65 to 180 F. Overall di- 
mensions are 6.85 x 3.5 x 3.4 in. 
Weight is 1.87 lb. Integral bleed- 
down feature releases outlet pres- 
sure when inlet pressure is re- 
moved.—Weston Hydraulics Ltd., 
Vorth Hollywood, Calif. 
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Push-Button Actuator 
... for circuit flexibility 


Manually-operated A4-67 actu- 
ator is designed to accept any of 
three standard basic switches 
without alteration of the bracket. 
This permits a wide range of 
switching arrangements from 
SPST to TPDT-6 circuit. Button 


is housed in an_ independent 
threaded bushing which screws 
into the bracket to act as an ad- 
justment for panel thickness and 
also as a locknut. Panel thickness 
can vary from 1/16 to ¥ in. A 
knurled ring nut permits fast, 
manual installation. All metal 
parts are corrosion resistant 
treated. Standard button colors 
are black, red and green. Special 
colors are also available. Basic 
switch units are both Underwriters 
and Military approved.—Electro 
Snap Switch & Mfg. Co., Chicago, 
il. 
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High-Temperature Pump 
... for aircraft 


component tests 

Rigid requirements of high- 
temperature, high-pressure com 
ponent testing are met by the 


Kobe Triplex Pump. It may be 
used at temperatures in excess of 
500 F at pressures to 5000 psi. An 
exceptionally heavy-duty pump, 
designed for round-the-clock serv- 
ice, it has closely fitted, metal-to- 
metal plungers and liners which 
eliminate the need for seals. 
Plungers and liners in a variety 
of sizes provide varying pressures 
and volumes and are easily inter- 
changed. 

A forged steel fluid head is sep- 
arated from the crankcase by a 
one-piece steel spacer block which 
insulates heat from the crankcase. 
This keeps temperature of oil in 
the crankcase down even during 
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When heat soars... 


relat: Mitel acl l es 


Control them 
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_ Sobns-Manuile Packing Products 


J-M Tadpole 


Firewall Seals block passage y 4 


7, 


of flame and combustibles between compartments 


Tadpole Seals installed at the flange 


between compartments do double duty 


in modern jet aircraft. (1) In event of 


fire they confine the flames permitting 
the pilot to land or bail out. (2) They 


provide a barrier against leakage of 


combustible fluids and vapors into 
“hot” compartments. 
J-M Tadpole Seals are made with a 


specially processed Inconel wire mesh 





core. This base is covered with asbestos 
cloth combined with Neoprene, Sili- 
cone, Teflon or other materials to assure 
top performance within each tempera- 
ture range. All seals comply with the 
C.A.A. requirements for flame resist- 
ance. Style numbers and temperature 
limits are as follows: 4132-250 F, 137- 
350 F, 4134-450 F, 4133-500 F, 
4161-600 F, 4381-over 600 F. 








oe 


G bishilhe 


LM Goel 


J-M Bomber \ dé JI-M 
Cloth A Asbestan 


— new lighter, 
stronger firewall fabric 


#89 Bomber Cloth flexible firewall 
fabric saves precious pounds. It is 
the lightest material of its type, yet 
withstands the most severe C.A.A. 
tests. 





Cushions 
—for A.N. clips in high 
temperature installations 


Asbestan Cushions give a resilient 
cushioning with low friction on A.N. 
clips used for hydraulic lines at tem- 
peratures up to 500 F. Specially made 
of asbestos and Teflon. 





Gaskets Style 

No. 924 ... seals 

hot gases at a wide 

range of pressures 

Style No. 924 has a steel mesh core, 
is aluminum jacketed for tempera- 


tures to 850 F, stainless steel jacketed 
for higher temperatures, 


Write for further information to Johns-Manville, Box 14, New York 16, N. Y. 


In Canada, Port Credit, Ontario 


JM Johns-Manville PACKINGS, GASKETS and TEXTILES 
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By a leading aircraft designer... 


AIRCRAFT 
HYDRAULIC 
DESIGN 


by GEORGE R. KELLER 
Group Leader, 
Flight Control Engineering Dept. 
Autonetics, A Division of 
North American Aviation 


George Keller is responsible for devel- 
opment, design, and testing of hydrau- 
lic systems and power servo-mechan- 
isms for the flight control systems of 
missiles and inhabited aircraft. 

He is particularly well known for his 
work in high temperature hydraulics 
and has written a number of papers on 
this subject. He is an active member of 
the aircraft committees of SAE and is 
a civilian consultant to the Office of 
Assistant Secretary of Defense. 


Published by 


APPLIED HYDRAULICS Magazine 


PTT eeeeeeeneeeenes POOOOROR ERROR ERROR OROOROORORERRERREOROEOES 


The Industrial Publishing Corporation 
812 Huron Road * Cleveland 15, Ohio 


copies of AIRCRAFT HYDRAULIC DESIGN 


Please send me 


[) Bill me (order no. 


NAME 


ADDRESS 


eeeeneneereeneee SUEEERSOT COR EEEEEEHEREEDOREOORESEEREOROORESOOROR EERE ORO NENED teneetonenneee 


e The first book dealing with hydrau- 
lic component and system design for 
high-speed piloted aircraft and missiles, 
has been written by a leading aircraft 
engineer. Developed from practical and 
theoretical material, the book develops 
many basic equations including those 
relating pressure gradient, flow-path di- 
mensions, flow rate, velocity, fluid den- 
sity, and viscosity. 


® Design of system components in- 
cluding actuators, valves, pumps, ac- 
cumulators, transmission lines and seals 
is discussed. Accumulator theory is pre- 
sented with a detailed example of prop 
er accumulator selection. 


e Hydraulic servo systems are dia 
grammed and the transfer functions de- 
veloped. Fundamentals of transient 
analysis technique and frequency re 
sponse method of servo testing are 
given. The chapter on high tempera- 
ture hydraulics outlines present prog- 
ress in fluids, seals, springs, metals, 
and other critical components, and in- 
dicates future developments and _ tech- 
niques 

The advance of industrial hydraulics 
in servo components and systems makes 
this book of great value to designers of 
industrial equipment as well as aircraft 


engineers. 


$4.50 


10 or more $4.00 per copy 


Limited Edition 





) [) Money order attached 
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long runs at high fluid tempera- 
tures. 

Available with either a stub 
shaft or integral electric motor, 
power ratings are 60 hp for the 
stub shaft version and 50 hp with 
the integral motor. Displacement 
volumes are up to 50 gpm. Pres- 
sure lubrication system is built-in. 
Plunger leakage is returned to the 
system by a scavenge pump. In- 
tegral double-reduction gears are 
available in several ratios.—Kobe 
Inc., Huntington Park, Calif. 
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VALVES .. . Check, relief. shut- 


tle and shut-off models for air- 
craft, missiles and rockets, are il- 
lustrated and listed in chart style 
for easy reference. Also covered 
are O-ring recommendations, 
model designation system, material 
and connection designation. Bro- 
chure, 4 pages, James, Pond & 
Clark, Inc., Pasadena, Calif. 
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Pressurizing Stand 
. . » 5000 psi air 


Air or other dry gases at pres- 
sures to 5000 psig can be deliv- 
ered by this pressurizing stand. 
Designated Model #+KC-1037, 


output may be used for pressuriz- 


ing aircraft and missile systems. 
A four-stage compressor delivers 
15 scfm with dryness correspond- 
ing to a dewpoint of —65 F or 
lower. An ICC-3AA 6000-lb cylin- 
der is included for storage.— 
Kahn and Co. Inc., Hartford, 
Conn. 
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HYDRAULIC CYLINDERS ... 
compact, precision designed for 
heavy-duty service at 2000 to 3000 
psi, are covered in Bulletin No. H- 
100 released by Milwaukee Cylinder 
Co., Cudahy, Wis. Dimension draw- 
ings are included for each model, 
along with a quick-reference dimen- 
sion chart, and a table of bore and 
rod diameters. An additional fea- 
ture of the bulletin is an inter- 
changeability chart giving manufac- 
turers model numbers 
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TEFLON HOSE ... with reusable 
fittings is manufactured by Aero- 
quip Corporation, Jackson, Mich. 
Industrial Engineering Bulletin IEB- 
26A describes their No. 2802 Tef- 
lon Hose, which was designed for 
applications requiring lubricity, 
nonadhesion of sticky or viscous 
materials, resistance to temperatures 
of 500 F, chemical inertness, and 
long wear. Specifications are given 
in simple, chart form, covering 
hose, fittings, adapters and assem- 


blies 
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MOTORIZED ACTUATOR... 
for relief valve and pump control, 
is illustrated and described in Bul- 
letin A-102 published by United 
Hydraulics, Inc., Dayton Ohio. Unit 
permits control and modulation of 
5000-psi hydraulic pressure with 15 
watts electric power. Actuator re- 
places manual adjustment of relief Buying component parts from one supplier can save 
and back pressure valves, variable , . 
a lot of time and trouble . . . less correspondence, a 


volume pumps and motors, and per- 4 piagee' : : 
mits remote control. Engineering single responsibility, coordinated shipments are only 


and technical data is given, along a few of the many advantages. H-P-M’s complete line 
with schematic diagrams showing of pumps, power units, valves, cylinders and system 
applications accessories can become your standard. This complete 
Circle 260 on Reader Service Card service plus H-P-M’s experience background in the 

, design and building of hydraulic systems can be a 

SILICONE RUBBER... for —130 really major “assist” when needed. Write today for a 


to 500 F service, is produced by : . 
Dow Corning Corp, Midland, complete catalog and get the facts on single source 


Mich. Brochure No. 9-106 details savings. Ask for Bulletin 1101. 
the physical properties of Silastic, 

and advantages of its use in a wide a 
variety of mechanical parts. Re- Pn oy Peek otas 


« 


sistance to heat, cold, weathering, : > HYDRAULIC POWER DIVISION 


ozone, moisture, oils and chemicals j 

:re discussed in turn, and illustrated ¢ > 
with graphs, tables, and field ap- ; 

plications. Material has a wide 

range of usefulness, including auto- 

motive transmissions and jet en- 
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On to Chicago... 


The October Issue of APPLIED 
ILYDRAULICS will have complete, 
exclusive program coverage .. . 
with abstracts of papers ... on 
the 13th Annual National Confer- 
ence on Industrial Hydraulics be- 
ing held October 17, 18, Hotel 
Sherman, Chicago. It will also fea- 
ture articles winning the 3 Top 
Prize Awards in the 5th Annual 
Contest sponsored by APPLIED 
HYDRAULICS. Don't miss it. 


OCTOBER ISSUE 


Applied Hydraulics 


Advertisers: 


This special issue 
means heightened 
interest for your 
sales message. 
Forms close 
September 5th 

. regular space 
rates apply... 
order your 
advertising space 
today! 
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TEFLON & ASBESTOS PACK- 
INGS .. . produced by Johns- 
Manville under the name Chempac, 
are described in their 16-page 
booklet. Fluid power engineers will 
be interested in the information 
given on the various types of pack- 
ings and gaskets, which are com- 
pletely illustrated, with mecessary 
technical information given. Also 
included are a chart giving the 
properties of Teflon obtained from 
various tests, and a table of gasket 
types, forms and sizes, and the 
service and equipment for which 
they are recommended. Packings 
and gaskets are available in the 
usual types of V-rings, A-cups, U- 
cups and hat gaskets, as well as 
Clipper seals, cup and cone packing, 
valve seats, O-rings and miscella- 
neous shapes. Chempac is also avail- 
able in asbestos-teflon, and pure 
teflon tapes and sheets. 
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PROPER OIL TO USE... . for 
fluid power systems, is covered in 
16-page, illustrated Bulletin 900- 
002A, issued by The Oilgear Co., 
Milwaukee. Booklet provides in- 
formation of interest to designers 
and engineers with problems in 
fluid selection and maintenance. 
Section on oil selection covers the 
need for high quality, what the oil 
must do and not do, physical tests, 
SAE numbers, viscosity require- 
ments, pour point, and an explana- 
tion of additives. The section on 
maintenance recommendations is 
illustrated with cross-sectioned 
pumps to show the points covered, 
and discusses oil level, pressure and 
temperature, care of the oil filter, 
elimination of foam, oil changes 
and draining procedure. Under the 
section on outdoor operation, help- 
ful information is given on start- 
ing, conditions of extreme cold, rust 
inhibitors and filters. 
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TUBE & PIPE BENDING . . 

Engineers, designers and others in 
the fluid power field involved in 
the fabrication of pipe and tubing 
will be interested in Bulletin TDC- 
187, released by the Tubular Prod- 
ucts Division of The Babcock & 
Wilcox Co., Beaver Falls, Pa. This 
6-page folder describes the various 


pidiptacwastnay 





methods of bending pipe and tub- 
ing and supplies helpful hints 
which will overcome many bend- 
ing problems. Information given 
includes: what happens when a 
steel tube is bent, bending without 
mandrel or filler, bending with 
filler, with mandrel, press bending, 
roll bending, stationary-die form 
bending, revolving-die bending, 
and wrinkle bending. Drawings il- 
lustrate the various maethods used. 
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BIBLIOGRAPHY of FLUID 
POWER .. . Engineers and 
designers should find this a 
very valuable guide to lit- 
erature in the fluid power 
field. Compiled by the Ed- 
ucation Committee of the Na- 
tional Fluid Power Associa- 
tion, the book represents a 
valuable cross-section of the 
best literature available on 
fluid power. In general, only 
books have been included, 
due to time and space limita- 
tions. Books devoting only a 
few sections to fluid power 
have not been included. This 
Bibliography is presented in 
loose-leaf form so future ad- 
ditions may be conveniently 
included. The material is 
broken down into three ma- 
jor divisions: Fluid Power, 
Hydraulics, and Pneumatics. 
These are further divided into 
applied, basic theory, control, 
data and tables, advanced 
theory, and general. An al- 
phabetical subject index as- 
sists in locating various sub- 
jects referred to in volumes 
listed. A cross-index is pro- 
vided in an author-title index. 
Copies of the Bibliography 
are available, at $2 each, from 
the National Fluid Power As- 
sociation, 1618 Orrington 
Ave., Evanston, IIL. 











THREAD PROTECTORS ... of 
unbreakable, flexible plastic, are 
illustrated and described in a bul- 
letin released by Super Oil Seals 
& Gaskets Ltd, Birmingham, Eng- 
land. These caps and plugs protect 
internal and external threads on 
tubes, hose fittings, valves, hydrau- 
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lic and pneumatic components, and 
machined parts. Foreign matter can 
be sealed out during manufacture, 
storage and transport. Units for 
various types of service are illus- 
trated, with charts giving standard 
sizes for male and female fittings. 


Circle 265 on Reeder Service Card of a; When you buy 
el cere sen oe ns flexible connections . . . 


factured by Le-Hi Division of Hose 
Accessories Co., Philadelphia. Bul- 
letin No. 140 describes and illus- 
trates brass hose fittings for low 
and medium pressure service 
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LIMIT SWITCHES .. . produced 
by Micro Switch Div., Minneapolis- 
Honeywell Regulator Co., Freeport, 
Ill., are illustrated and described in 
available data sheets. Explosion- 
proof switches are covered in Data 
Sheet 129. An adjustable mounting 
bracket for basic switches is de- 
scribed in Sheet 131. Data sheet 
132 discusses the impact actuated, 
or inertia switch. Toggle switches, 
with the pull-to-unlock feature, are 


shown in Sheet 134 
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QUAD RING SEALS... Full get the benefit 


information on these four-lipped 


seals is contained a 12-page ~ > 4 
reference booklet published -by Solid experience prov.des 


Minnesota Rubber & Gasket Co., 

Minneapolis. Booklet is illustrated 

with schematic drawing and speci- 

fication charts as reference for “Know-How” makes the big difference! The knowl- 
product design and development. In ; 
addition to general information on edge gained through half-a-century of continuous 


Quad Ring design, dats is given Research and Development is built into every 
on design considerations for re- 
ciprocal and rotary applications, FLEXON assembly . . . assuring you a product 
with an engineering check list for 
packing installation and material 
requirements. Illustrated case _his- For your rubber, synthetic or metal hose 
tories give solutions to problems of i 2 
reciprocal, rotary and pressure seal- 
Ing Flexonics craftsmanship can make to you 
Circle 268 on Reader Service Card 


that gives superior service. 
requirements, find out what a difference 


in fluid power or other applications. For 
GAGE ISOLATOR . . . designed specific recommendations send an out- 


to protect fluid pressure gages from , : 
damage due to surges in hydraulic line of your requirements. 

circuits, is described in a bulletin 

issued by Sarasota Precision Prod- 

ucts, Inc., Sarasota, Florida. Unit is 

a simple, spring-loaded device ait 

which is installed in any gage line = C/ 

The device is normally closed, iso- AYA) Flexonic " 
lating the gage, but by depressing | Anco / C4 Up aLon. 
a push button, the gage line is | oat HOSE DIVISION 

opened. Releasing the push button | FIRST IN 1385 S. THIRD AVENUE, MAYWOOD, ILLINOIS 

closes the gage line and drains the 


gage to the reservoir | FLUID Manufacturers of hose, expansion joints, 
FLOW metallic bellows and aircraft components. 
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FOR AUTOMATION | Useful Literature / 


Gp cvumoers 


PATENT PENDING 


top performance-longest life 


All S-P cylinders are engineered throughout for high 
speed, efficient operation. Piston rods are heat treated 
and hard chrome plated to resist scoring. Bronze car- 
tridges with extra long bearing surfaces are easily re- 
movable for quick servicing of rod seals and wipers. 
End plates are rolled steel. All S-P cylinders are built 
to JIC standards. 
S-P STANDARD AIR CYLINDERS hove brass tubes to 
eliminate corrosion. Cushions float on O-rings for 
maximum cushioning. Eleven bore sizes, 12" — 
14”. 21 mounting types. Readily modified for oil or 
water. Send for Catalog No. 110. 


S-P HEAVY DUTY AIR CYLINDERS for avtomation 
and other severe applications, Double porting 
for extreme high speeds. Heavy wall seamless 
steel tube. Nine bore sizes, 1/2” — 8”. Five 
mounting types. Approved and used by two 
major automobile manyfacturers. Send for Cata- 
log No. 109-A. 


S-P HIGH PRESSURE HYDRAULIC CYLINDERS hove 
seamless steel tube. Special locking mechanism 
eliminates tie rods. Designed for 2,000 psi. Eleven 
models in 11 sizes. Send for Catalog No. 104. 


Step up production with S-P cylinders. Representatives in 
principal cities. Prompt deliveries. Order catalog by num- 
ber shown above. The S-P Manufacturing Corporation, 
30201 Aurora Rd., Solon, Ohio. In greater Cleveland. 


GPecify &P 


THE S-P MANUFACTURING COR 


P. 
SOLON, OHIO « IN GREATER CLEVELANI 
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continued 


PORTABLE FILTERING .... is 
provided by the Filter Buggy man 
ufactured by Schroeder Brothers, 
Pittsburgh. Bulletin 3M855_ illus- 
trates this unit, which rolls on rub- 
ber-tired wheels right to the job. 
Standard unit has no motors or 
pumps and uses machine power 
Available with pump and motor 
mounted. Connections are made by 
quick disconnects. Unit is built for 
working pressures up to 250 psi 
and tested to 500 psi. A 200-psi 
relief valve protects against im- 
proper connection. 
Circle 270 on Reader Service Card 


STOP CLOCK .. . accurate to 
1/100 sec. is described in Bulle- 
letin PB-691 released by Cramer 
Controls Corp., Centerbrook, Conn 
Unit is an industrial, laboratory, or 
military electrical reset time total- 
izer. Folder contains detailed de- 
scription of material, rating and 
construction specifications, and an 
exploded view shows design prin- 
ciples. All operating features are 
explained in detail, with sugges- 
tions of specific application possi 
bilities 
Circle 27! on Reader Service Card 


SAFETY FOOT GUARD .. 

manufactured by Versa Products 
Co., Inc., Brooklyn, is covered in 
Bulletin No. 657. Unit gives posi- 
tive protection against accidental 
tripping of the valve, and shields 
the valve mechanism against in- 
jury. One size adapts to fit all sizes 
and types of pedal actuated valves 
May be bolted down for permanent 
installation, or can be used un- 
bolted and moved about to location 
convenient for operator. Also acts 
as a base for valves that can not 
be secured to floor or equipment 
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ELBOW FITTINGS . . . and as- 
semblies designed to simplify in- 
stallation in confined spaces, are 
illustrated and described in Bulle- 
tin IEB 27 issued by Aeroquip 
Corp., Jackson, Mich. Various types 
are illustrated on a handy reference 
chart giving complete engineering 
data and specifications. Units elimi- 
nate the need for combinations of 
standard elbows and adapters plus 
straight hose fittings. 
Circle 273 on Reader Service Card 
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READER SERVICE CARD 


IDEAS * FACTS * CATALOGS 
PRODUCT INFORMATION 


PLEASE PRINT SEPTEMBER, 1957 do not use after 12-15-57 


Nome Position 


Gompony Kind of Business 


Street 


City Zone State 


PLEASE SEND ME ADDITIONAL INFORMATION AND LITERATURE ON ITEMS CIRCLED BELOW. 


18 103 120 205 222 239 256 273 290 307 324 
19 104 «2121 206 223 240 #%257 274 325 
105 122 207 224 24) 258 275 326 

106 123 208 225 242 259 276 327 

107 124 226 243 260 277 328 

108 125 227 244 26! 278 329 

109 126 2711 228 464245 262 330 

110 127 212 229 246 263 33) 

aa 128 213 230 247 264 332 

112 129 214 23) 248 265 333 

113 130 215 232 249 266 334 

131 216 233 250 267 335 

132 217 234 251 268 336 

133 218 235 252 269 33. 

134 i 2719 236 253 270 338 

135 220 237 254 271 339 

22) 238 255 272 340 


eenueveuwnv- 


READER SERVICE CARD 


IDEAS e FACTS * CATALOGS 
PRODUCT INFORMATION 


PLEASE PRINT SEPTEMBER, 1957 do not use after 12-15-57 


Nome Position 


Compony Kind of Business 


Street 


City Stote 


PLEASE SEND ME ADDITIONAL INFORMATION AND LITERATURE ON ITEMS CIRCLED BELOW 


- 103 120 137 154 7) 205 222 239 256 273 290 307 324 
19 104 121 138 155 172 206 223 240 257 274 29) 306 «6325 
20 105 122 1399 156 173 207 224 24! 258 275 326 
21 106 123 140 157 174 208 225 242 259 276 327 
22 107. +124 14) 158 175 209 226 243 260 277 328 
23 108 125 #142 «+1159 «176 210 227 #+244 +261 (278 329 
24 109 126 143 160 177 211 228 245 262 330 
25 110 127 144 178 212 229 263 33 
26 ae 128 179 213 230 264 332 
27 112 129 180 214 23) 265 333 
28 113 130 215 232 266 334 
29 14 131 233 267 335 
3» 115 «6132 234 268 336 

116 133 235 269 337 
17 34 236 270 338 
18 135 237 271 339 
1e «6136 28 272 340 


1 
2 
3 
4 
5 
6 
7 
8 
9 
i) 
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Simple, Secure ... Leak-Tight! 


The FLEXIBLE SEAL SEAT* 





 \ ae a) 
ax a Ng ais ON ok 3 


ive action of the soft O-ring seal provides absolute 
leak-tightness. Instantly compresses to seal internal and ex- 
ternal pressures. Draws harmlessly around dirt particles. No 
eostly precision parts; no extra end seals. Stocked in 6 standard 
Dryseal pipe and JIC tube sizes; 12 connection combinations. 
Write for dota sheet. 
KEPNER PRODUCTS COMPANY 
° Summit, iMinots 


HYDRAULIC & PNEUMATIC 


CHECK VALVES 


ak PATENT APPLIED FOR 





won't get by 
the threads of 
Allen © Dryseals! 


Here’s the dependable, metal-to- 
metal seal you need for hydrau- 
lic systems . . . for transmission, 
control, and automated mecha- 
nisms where pressures run high. 
The N.P.T.F. threads of Allen 
O Dryseal Pipe Plugs are 
smooth, burnished, and burr- 
free — do their job without any 
help from sealing compounds. 
Allen's unique “pressur-forming” 
process assures the highest 
degree of precision threading 
and dimensional accuracy. 
What's more, Allen O Dryseals 
are precisely round at root, 
pitch and crest, with taper held 
to extremely close tolerances. 

Allen engineers will gladly 
help you to harness your 
hydraulic pressures. Just write. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


3000 psi 











ALLEN 
‘TRU-ROUND’ 
Dryseal 
Pipe Plugs 


formed from 
special anal 
ALLENOY steels. 
Sold only through 
leading industrial 
distributors — 
specify genuine 
Allen Dryseal 
Pipe Plugs. 
standard sizes 
from 1/16" 
to 1-1/4" 
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AIR-MITE 


propuction AIR PRESS 


ath more Zuatity features 


* Solid Steel Column. Greater strength 
ond rigidity. 

* Brass cylinder, aluminum end cast- 
ings, Hy-Car piston cups. 

* Accurately ground table. 

* Fast set-up and stroke adjustment. 


You don’t have to “baby” an aIr-mITE 
Press because they're ruggedly built to 
stand the gaff of production work. From 
the tip of their solid steel column to the 
heavy base, they're every inch a work 
horse tool. Feature-for-feature, you can't 
buy a better, more economical operating 
press than an AIR-MITE. 

Special adaptations available. Write us 

your needs 





1 Ton Capacity 


$8995 


F.0.8. Chicag 





New 3 Way Control Valve. For sofer, more effi- 
cient press work, use AIR-MITE Control Valves. 
Connected in poraliel and positioned on either side 
of on air press, they provide a safe, instantaneous 
press operating control. Operator must depress both 
hondies to actvote press . keeps ottention on 
work-piece, honds out of the woy. For pressures 

wp to 160 p.s.i. - 


4401 W. KINZIE ST., CHICAGO, ILLINOIS 











Send for this 
FREE BROCHURE 


showing how 


HYDRA-TROL 


Remote Control 


Has positive stroke in both directions. 
Does not depend on spring return or outside power sources. 
Immediate synchronization of system in either direction. 


Is a self-contained hydraulic system for positive positioning 
of remotely-located levers, shafts, and other equipment. 


Valuable in controlling hydraulic valves, winches, throttles, 
slitting machines, butterfly valves, etc. 


Write for bulletin A 


Crown Control Division 


See our Booth 519 ‘ 
at |. S. A. Show ° 





TRIMOUNT INSTRUMENT COMPANY 


9 WEST J REE 


Circle 148 on Reader Service Card 





FIRE-RESISTANT 
HYDRAULIC 


FLUIDS 


REVENTION of fire in industrial plants today 

is not just a safety measure. It is an economic 
consideration as realistic as raw material cost re- 
duction or increased output, and can affect the 
earnings statement just as profoundly. 


@ Types—Four basic types of fire-resistant hy- 
draulic fluids are available to industry today: 

1. Pure phosphate ester 

2. Phosphate ester based 

3. Water and glycol mixture 
4. Water and oil emulsion 


These cannot properly be compared on an over- 
all basis, but must be individually examined accord- 
ing to their conformance with the many criteria for 
suitable hydraulic fluid. Some standards might be: 


l. Fire resistance 

2. Lubricity 

3. Ease of handling, toxicity, etc. 

4. Installation preparation 

5. Effect on machinery 

6. Effect on packings, seals, gaskets 
Ability to reclaim and reuse 

8. Stability 

9. Cost 


There are many other ways to evaluate these 
fluids, which further complicates the issue. Only a 


Ww. ®& Marrexws, Chemical Div. Celanese Corporation 
of America 


careful study of each fluid, with intended applica- 
tion in mind, allows the hydraulic engineer to make 
a satisfactory choice. 


@ Pure Phosphate esters—These are known 
as Cellulubes, made by the Chemical Division of 
Celanese Corporation of America. They are avail- 
able in six controlled viscosities ranging from 90 
SSU to 1000 SSU at 100 F. Thus a fluid can be 
selected with viscosity to match, or closely ap- 
proximate, just about any grade of hydraulic oil 
now in use. The viscosities of these fluids are not 
achieved with additives or thickeners, but by con- 
structing molecules of the same general classifica- 
tion which exhibit varying physical properties. 

These six different fluids are essentially the same 
chemically, and physically, except for viscosity. 
They possess good mechanical and chemical stabil- 
ity, and are more resistant to oxidation than natural 
petroleum products. 


e Lubrication—Since the phosphate esters have 
polar groups, their molecular structures align them- 
selves along a metallic surface creating a strong 
adhesive bond between the fluid and the metal. 
This contributes to the lubricating value of the 
fluid down to boundary conditions under extreme 
pressures. A cross section of industrial experience 
in almost every type of equipment shows the 
phosphate esters have essentially the same lubricat- 
ing life as premium-grade petroleum products. 


APPLIED HYDRAULICS 





PORTABLE 
Compact, light in weight, 
insulated handle 


MOTOR 
Ball bearings per- 
monently grease 
pocked—no re- 


DRY VALVE 
CONSTRUCTION 
Positive-sealing without oil. 
Self-cleaning—no rubbing 

ports. 


PACKAGED 


Ob 


COMPRESSED AIR 


INTEGRATED 
AFTERCOOLER, 
PULSATION CHAMBER, 
MOISTURE SEPARATOR 
Provides cooler, drier eir 
at smooth, uniform pressure. 


AUTOMOTIVE 
TYPE FAN 
Assures low temperature 
operation for higher effi- 

ciency, longer life. 


SAFETY VALVE 
(Not visible) 
Provides constant bleed-off ot 
maximum pressure. Also acts 
as automatic moisture drain. 


GRAPHITE PISTON 
RINGS AND SKIRTS 
Special composition needs no 
lubrication. Self-sealing piston 
ring joint reduces blow-by. 


AIR WHERE YOU WANT IT...COMPLETELY OIL-FREE...COOLER... DRIER! 
Expensive lubrication maintenance completely eliminated! 


Where clean compressed air is essential, the 
B&G Oil-less Compressor provides the answer 
in a complete line of portable, tank-mounted 
and tankless models 

There is no oil required in this new design unit! 
Motor and compressor are permanently grease 
packed...graphite piston rings and _ skirts 
operate for years without destroying the mir 
ror-finish of the cylinder walls. Since the cy] 
inders are not lubricated, oil-free air is delivered 


at all times without need for an oil separator 


B&G Compressors are really smooth! Modern 
design large bore, short stroke, horizontally 
opposed pistons provide better balance and 
vibrationless operation. Compactnessand light 
weight adapt them ideally to either portable 


or built-in applications. In every detail these Perteble 


units are designed to deliver maximum air per B&G Compressor 
horse power 4 

For complete information on B&G Oil-less 
Compressors and Vacuum Pumps, send for 


Catalog GO-1156 


Océ-€e44 ain COMPRESSORS 


BELL &@ GOSSETT 


COMPAN Y 
Dept. EY-66, Morton Grove, Illinois 


aciieeenntiiiemenamassaitiiecadie 


> 


September, 1957 


B&G Oil-less Air Compressor 
os integro! part of 
dry cleaning mochine 


~orprererr so 
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FIRE-RESISTANT HYDRAULIC FLUIDS 





e@ Fire-resistance—It should be remembered that 
fire-resistant does not mean non-flammable. Every 
fire-resistant fluid on the market today will burn 
under certain conditions. However, each one has 
the ability to resist fire to varying degrees, de- 
pending upon its composition and the circumstances 
of its exposure to fire or heat. 

@ Tests—Dozens of tests are used by various 
laboratories to determine relative fire-resistance. 
The majority of them stem from the technology and 
experience of the petroleum industry. This partic- 
ular subject is now under investigation by the 
\.S.T.M. 

\ spray of atomized phosphate ester fluid at 1000 
psi was impinged on a metal plate, heated to 1200 
F, in the presence of flame, There was no ignition 
and no flash back. With the same test on a 1400 F 
surface, there was intermittent ignition, but still 
no flash back. 

These tests do not always reflect the exact con- 
ditions encountered in a busy plant, and the figures 
should be used only as a guide for comparison. 


e@ Hazards—In operation of hydraulic equipment, 
the largest percentage of accidents occur from the 
rupture of some vessel, line, or joint, releasing 
hydraulic fluid under high pressure. Such a break 
can dribble or spray fluid over a wide area. Spurts 
of 50 to 60 feet are not uncommon. The fluid may 


be exposed to hot metal surfaces, open flames from 


gas burners and torches, molten metals in die cast- 
ing, electrical arcs or sparks, and a variety of other 


ignition sources. Therefore, reaction of the fluid to 
these different circumstances is important to the 


user. 


e Properties—The phosphate ester fluids have 
the following properties which may vary slightly 


according to viscosity: 


Flash point 
Fire point 
Auto-ignition temp. over 1175 
SAE-AMS Hot Manifold Test 1400 
1700 


1500 


Molten metal ignition test (flood) 


Molten metal ignition test (drip) 


An important feature of the phosphate esters is 
that they do not flash back from ignition source 
to the point of system rupture. Some of the danger 
in the use of flammable petroleum products is their 
ability to support and distribute combustion when 
ignited. This gives rise to flash back, and con- 
tinuance of the fire until the fuel is consumed. The 
phosphate ester fluids will burn only at the point 
of ignition, and then only when the fluid tem- 
perature at that point is maintained well above its 
fire point limit. Thus combustion is confined and 
spread of fire is prevented. 

Fire-resistant properties of phosphate ester fluids 
are inherent in their chemical nature, and are not 
affected by continued use at temperatures con- 
siderably above the normal operating ranges. Since 
they contain no additives or aqueous components, 
no fluid maintenance is required to assure con- 
tinuing fire-resistance. 


@ Toxicity—Recently, information has been de- 
veloped on this subject by producers, industrial 





Thrust Load in Thousands of Pounds -P 


? 5 ¢36¢@ 8 20 30 403060 80 00 


Lood-Life Relotionship 


A- Petroleum Oi! 

8 -Phosphote Ester 

C - Phosphote Ester-bose 
D -Woter -Glycol-bose 


DIFFERENCES shown in ef- 
fects of fire-resistant hydrau- 
lic fluids om model life of 
angular contact ball bearings 
were obtained from work 
done by H. V. Cordiana, E. P. 
Cochran, Jr., and R. J. Wolfe 
of the N.Y. Naval Shipyard. 


Millions of Revolutions to Foilure -L 
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Announcing— 


A NEW GRESEN VALVE 
With FLOAT Position 


A Two Spool Directional Control 


With Float 


FEATURES: Detent in Float Position—Self Center- 
ing From Power Positions—Fully Balanced—Relief 
Valve Has Replaceable Hardened Seat—Tripod 
Mounting Feet—Smooth Positive Throttling Action 
—Hardened and Chrome Plated Spools. 


SPECIFICATIONS: Capacity 20 GPM (at 20 Ft/sec- 
onds)—-Maximum Pressure 1500 PSI—Parallel Ap- 
plication—Shipping Weight 22-1/2 Lbs. 


Write for literature 


GRESEN MANUFACTURING CO. 


628 Colfax Ave. N. Dept. H-97 Minneapolis 11, Minn. 














LEAK-PROOF/ 


REQUIRE NO SPECIAL ASSEMBLY TOOLS 


NEW HYDRALINK MALE SWIVEL 


—— REUSABLE COUPLING 
— Hydralink couplings, both perma- 
nent and reusable types, are quality 


units conforming design-wise with 


- national and JIC standards but 
going a step farther in providing 
$ simplified installation and positive 


leak-proof seals that exceed the de- 
mands of peak pressure loads. The 
new Hydralink catalog is easy to 
read and helps you select the units 
Se ee, pO you want without cross reference 
Swivel and guessing. Write for it today. 

~ Distributor and Agent territories 

GO» still available. 
a, be 

90° Swivel elbow 


AEE 


Permanent coupling 
assemblies 


Male reusable—Rigid 


JIC male reusable 


HYDRALINK 
CORPO RATION 


1009 E. 10 Mile Rd. 
Hazel Park, Mich. 
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YOU NAME 


THE APPLICATION... 


ASHCROFT 
GAUGES 


MEET EVERY REQUIREMENT 


For more than 100 years the name Ashcroft has stood for 
the most advanced pressure gauge research, design and 
engineering. By anticipating the constantly changing and 
expanding needs of all industrial users, we have combined 
in Ashcroft Gauges the highest degree of accuracy and 
long-life service for every type of installation. You can 
select dial sizes ranging from 2” through 24”... pressures 
from 30” vacuum or a few ounces up to 100,000 psi... 
materials that meet all service demands. 
There are three classes of Ashcroft Gauges. Each class has 
functional characteristics suited to the applications for 
which it is recommended. 
DURAGAUGES. The finest pressure gauges built. High- 
est accuracy and durability make them ideal for the 
toughest services. They save many times their original 
cost in replacements and repairs 
QUALITY GAUGES. The finest general-purpose gauges 
made. Second only to the Duragauge in ruggedness and 
sustained accuracy. Available for pressure, vacuum or 
compound services in low, medium and high ranges 
STEEL CASE GAUGES. The best gauges for small 
equipment like portable compressors, pumps, and for 
less important pressure lines. Pressure, vacuum and 
compound ranges available 


Among the many Ashcroft Gauges are Maxisafe*, pneu- 
matic receiver, recording, chemical and special applica- 
tion gauges, plus a variety of gauge testers. Get all the 
facts. Learn why Ashcroft Gauges are the best investment 
you can make. Write for Catalog 300. 


Quality Gauge 
No. 1000 for 
small equipment 


Quality Gauge 
No. 1056 for 
hydraulic presses 


Quality Gauge 
No. 1010 for 
general applications. 





Duplex Gauge 
No. 1038 A. Indicates 
two pressures on dial 


Vibration-Resistant 
Gauge No. 1122 
Heavy-duty gearless 


Special Purpose Gauge 
No. 1009. Heavy-geared 








A product of 


MANNING, MAXWELL & MOORE, INC. 
250 East Main Street 
Stratford, Connecticut 
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HYDRAULIC 
CYLINDERS 








C4 H Series 


2000-3000 psi 

All Steel Construction 

Meets or Exceeds J.I.C. 

12 Bore Sizes—1'%g—12 
Removable Rod Cartridge 
Finest of the “Interchangeables” 


Write for Bulletin +1256 


THE SHEFFER CORP. 


CINCINNATI 15, OHIO 
MOST COMPLETE LINE OF CYLINDERS IN THE INDUSTRY 
SOME TERRITORIES OPEN 





iA 


Woe oud PMCKING FAILURES 
nr ,. 


METALLIC ROD 
WIPERS 


Self-adjusting, easy to install, 
Seal-Guard's knife-like bronze 
rings “wipe off” all dirt and grime, 
will not mar the rod, are oil and 
heat resistant and friction-free. 


HOW SEAL-GUARD WORKS 


. Twin wiper rings are mounted on rod with 
notches staggered. 

. Cushion ring is compressed on assembly exert- 
ing constant inward pressure keeping ring in 
constant contact with rod. 

Harmful substances are completely cleared by 
scraper action. 


Seal-Guards are available to fit rod diameters 


from 4 to 24 inches. Other sizes by special order. 


WRITE FOR DESCRIPTIVE 
LITERATURE. 
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FIRE-RESISTANT HYDRAULIC FLUIDS 





toxicologists, and various medical groups of the 
U. S. Government. While some questions remain to 
be resolved, enough is known for a realistic ap- 
praisal of their nature for industrial applications. 

Users are cautioned not to take these products 
internally. Beyond this, however, standard plant 
hygienic routine appears adequate to safeguard 
workers against harmful effects which could be 
attributed to phosphate esters. These same fluids, 
purchased by the U. S. Navy according to Mi! Spec 
H-19457, are subject to toxicity approval by the 
Navy, which has devoted much time and effort 
to the study of this matter. 

The pure phosphate ester fluids contain no chlor- 
inated hydrocarbons, eliminating the possibility of 
chlorine bearing fumes. 


e Corrosion—Phosphate esters are non-corrosive 
by nature and may be used with any of the metals 
commonly used in the manufacture of hydraulic 
equipment, They have no deleterious effect on zinc 
or cadmium plated parts such as strainers or fit- 
tings. Due to their non-corrosiveness and their ex- 
tremely low vapor pressure, these fluids present no 
vapor phase corrosion problems and require no 
inhibitor to control this action. 


e@ Foaming—FExcessive foaming, or a tendency 
to retain foam, can be a vital factor in reducing 
pump life and causing erratic cycle operation. 
Proper pressures will not be maintained throughout 
the system and the lubrication of the pump may 
break down sufficiently to damage it permanently 
within just a few minutes. As tested in the labora- 
tory according to ASTM D-892, the phosphate ester 


fluids are classified as non-foaming. 


e Fluid maintenance—Having no additives or 
aqueous components, phosphate esters require no 
maintenance other than normal filtration. Any 
standard type of filter may be used, including the 
activated clay or Fuller’s earth type, metallic disc, 
cellulosic pack, etc. The non-additive nature of the 
material allows for minimum particle size filtration 
without fear of removing any added ingredient. 

In general, most lubrication engineers schedule 
these fluids for replacement at approximately the 
same intervals as for petroleum oils. 


e Equipment conversion—Conversion of equip- 
ment now using other hydraulic fluids to phos- 
phate ester fluids is important, but not burdensome. 
Assuming that petroleum oil is in the circuit, a gen- 
eral method of procedure would follow these lines: 

Drain the system as thoroughly as possible, blow- 
ing down lines and valves where practicable. Since 
the phosphate ester fluid will mix with petroleum, 
any oil remaining will mix without precipitation 


APPLIED HYDRAULICS 





or separation. However, petroleum as a contami- 
nant will reduce the fire-resistance, and this should 
be kept down to 3 to 5%. 


@ Remove paint—Interior surfaces of sumps, 
reservoirs, etc., which are painted, should be cleaned 
and the paint removed. The phosphate ester will 
lift or soften most common paints, and this could 
lead to clogging of valves, etc. Since vapor phase 
corrosion is not a problem, interior surfaces would 
not require painting except in unusual circum- 
stances. Special paints, resistant to these fluids, are 
available. 


@ Replace seals—Packings, seals, gaskets, etc., 
should be of materials compatible with phosphate 
ester fluids. These are generally of the Butyl Rub- 
ber, Silicone Rubber, and Teflon and specialty 





More on Fire-Resistant Fluids 

This is the fourth of a series of basic articies on 
the different hydraulic fluids currently available. 

The first article, published in April, discussed 
Emulsion Fluids. In June we ran the second article 
on Aqueous Base Types. The third appeared in our 
August issue, covering Phosphate Ester Base Types. 
Subsequent articles will be: 

Change-Over Practice, by Charles R. Schmitt, 
Manager, Lubrication Dept., E. F. Houghton & Co. 

Concluding article in the series will be: Safety 
& Use Factors, by Lawrence Jackson, Plant Supt., 
Withrow Die Casting Co., N. Hollywood, Calif. 











products recommended by individual manufac- 
turers. Ordinary elastomers, neoprene, Buna types, 
etc., will generally swell in phosphate ester fluids, 
and should be replaced at time of conversion. How- 
ever, only those gaskets, O-rings, etc., that are in 
dynamic use, where a moving action is involved, 
need be replaced at this time. Static seals may be 
left intact and need only be changed when the 
equipment is dismantled for repair or regular main- 
tenance. 


e@ Pipe joints—Where piping joints have been 
disturbed during conversion, it is advisable to re- 
assemble them using a pipe-joint compound resist- 
ant to these fluids. Several types are available. 


e Filter—After the system has been re-assembled 
and filled with the new fluid, a filter should be put 
in the line, (if not already provided), for the first 
day or two of operation. This will collect any for- 
eign particles dislodged during the work and any 
bits of paint, etc., which the phosphate ester might 
have removed. 

Beyond these few steps, no further maintenance 
is required and regular plant routine can be adapted 
to these units. vvv 
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BY A MERE COIL CHANGE 


Crescent Valves are adaptable to 
ANY VOLTAGE 


Standard 4-Way 


= 


J.1.C. Type 4-Way 


® 4-Way and 3-Way Solenoid 
operated, pilot controlled valves 
for Air, Water and light oil to 
150 P.S.I., products of Crescent 


Valve Co. 
Standard 3-Way 


NO COIL BURNOUT 

because a generous power margin, short solenoid travel and 
_ operation combine to prevent overheating and over- 
oading. Note that these valves are accepted and used in 
automotive plants where assembly line production does not 
permit coil or valve failure. 


LONG SERVICE LIFE 

Main valve design is aimed at extremely long trouble free 
service. Resilient seats are tight sealing and are not affected 
or damaged by dirt or grit sew they are of a self scav- 
enging ) an Witness their superior performance in such 
severe service as operating hopper doors on cement batching 
equipment and in other dusty environment. 


INTERCHANGEABILITY 

Solenoids and pilot sections are interchangeable from one 
valve size to another, minimizing spare parts requirements. 
Adaptation to any practical voltage is achieved by a simple 
coil change. 

Speed of response, speed of installation and dependable 
leakproof operation year in and year out are responsible for 
the increasing switch to Crescent valves on production ma- 
chinery where time is money. 

For complete data write for Catalog 6-C. 
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Precise, yet rugged, too 


Like Old Reliable here, MAC valves are proved performers. They're 
designed for dependability . . . precision built to operate exactly — 
cycle after cycle. That's because we demand much more from our valves 
than just ordinary duty. MAC spools, for instance, are engineered to 
withstand at least 75 times actual use load. MAC springs are “shot- 
peened”—a process that lengthens life by more than 1000% and 
virtually eliminates spring failure. 


So it goes—right down through the assembly line. We build in the 
important “extras” that make the difference. And that’s why you can 
expect more from a MAC valve—in performance, dependability and 
long life. Contact a representative listed at right. His know-how can 
help you with any air valve application. 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


CALIFORNIA 
OAKLAND 8— The Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 
SOUTH GATE—The Rucker Co., 4956 Fire 
stone Bivd., LOrain 4-2521 


FLORIDA 
MIAMI SPRINGS Aero Hardware & Supply 
Co., 4301 Northwest 36th St., TUxedo 8-2414 


ILLINOIS 
CHICAGO 43—Mike C. Modrich Co., 10918 
South Western Ave., Hilltop 5-3640 


INDIANA 
EVANSVILLE Neff Engineering Co., 2509 
Washington Ave., GReenleaf 7-4141 
FORT WAYNE 3—Neff Engineering Co., P.O 
Box 2001, Station A, 2339 Crescent Ave 
EAstbrook 7391 
INDIANAPOLIS 20 Neff Engineering Co 
P.O. Box 7361, 42nd St. Station, CLifford 
5-5418 
SOUTH BEND 15—Neff Engineering Co 
103 South Varsity Dr., CEntral 2-3800 
MASSACHUSETTS (and New England) 
BOSTON 34 Electrical Apparatus Co., In 
1200 Soldiers Field Rd., STadium 2-7440 


MICHIGAN 

BAY CITY—fFred Kober, 506 Chilson St. 
TWinbrook 2-2629 

FLINT 2— Kober Sales Engineering Co., 1115 
Root St., CEdar 2-7165 

WESTERN MICHIGAN Everett Adams 
17212 Sharon Road, Chesaning, Michigan 
CHesaning 383-J-1 


MINNESOTA 
MINNEAPOLIS 4 Air Engineering & Supply 
Co., 2445 Nicollet Ave., FEderal 9-5579 
MINNEAPOLIS 8 Air and Hydraulic Equip 
ment Co., 15 E. 38th St., TAylor 3-6118 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank- 
lin Ave., Midway 4-27 


MISSOURI 
ST. LOUIS COUNTY —Oscar E. Jost Co 
P. 0. Box 6, St. Ann, HArrison 8-4488 


NEW YORK 
BUFFALO 26—C. H. Tepas Co., 200 Washing 
ton Hwy., Circle 3210 


OHIO 
CINCINNATI The R. W. Nichols Co., Fidelity 
Federal Savings —) 2087-S Sherman Ave 
Norwood, ELmburst 1-2440 
DAYTON —The R. W. Nichols Co., 407 Realty 
Bidg.. Michigan 4724 
OLMSTED FALLS—The R. W. Nichols Co 
P. 0. Box 6, ADams 5-3366 
TOLEDO 4—The R. W. Nichols Co., 510 Man- 
hattan Building, CHerry 1-1447 


OREGON 
PORTLAND— The Rucker Co., 911 N. W. Hoyt 
St., CApito! 3-0205 


PENNSYLVANIA 
PITTSBURGH 22——The R. W. Nichols Co., 101 
Investment Bidg., ATlantic 1-6050 
PHILADELPHIA 41 — Automation Aides, 4817 
Old York Rd., Michigan 4-0807 


TEXAS 
DALLAS 35—Womack Machine Supply Co 
2010 Shea Rd., Fleetwood 7-3871 
WASHINGTON 
SEATTLE—The Rucker Co 
South, MAin 2783 


WISCONSIN 
MILWAUKEE 17—Neff Engineering Co. 5856 
N. Pt. Washington Rd., EDgewood 2-1579 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 


1000 4th Ave 
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DIFFERENTIAL SWITCH 
. . » uses metal diaphragm 
Designation: Model 2273 


Features: Unit comes in two classes 
for sensing pressure differences 
from 15-in. water below atmospher- 
ic pressure to 80-in. of water above. 
Fixed actuation value ranges from 


2-in. to 2-in. water, depending on 
the switch setting. Reference pres- 
sure must be air or inert gas and 
variable pressure may be liquid or 
gas. Switch will actuate an electric 
circuit On an increase or decrease 
of a predetermined pressure differ- 
ence. External adjustment screw is 
tamper-proof, and switch is not 
sensitive to jarring or vibration and 
will operate in any position. Unit 
contains U.L. approved SPDT snap 
action switching element rated for 
ac and dc, and has a splashproof 
housing. 


Barksdale Valves 
Los Angeles, Calif. 
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PUMP MOTOR UNITS 
+ « + Save space, time 


Features: These are positive dis- 
placement pump and driving motor 


units for singular plant applications 
which do not warrant custom de- 
sign. They can be used in varying 


combinations for hydraulic service. 
Units are close-coupled with the 
pump mounted on the motor. This 
eliminates coupling, adapter or base 
Units provide savings in space, re- 
duced weight, fewer components 
and less assembly time. The rozary, 
positive displacement pumps in 
these driving units range from 20 
to 300 gph, and pressures to 1500 
psi. Combinations include %4-hp 
motors and larger. 
Tuthill Pump Co. 


Chicago, Ill. 
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POWER UNIT 
. . « features demand system 


Features: Electric-hydraulit power 
unit is designed for varied use, low 
cost, simple operation and main- 
tenance, and ease of transportation. 
Unit features a demand system with 


constant pressures to 3000 psi. Sys- 
tem pressure is accurately adjusta- 
ble to 25 psi, the system is filtered, 
and the unit is powered by a high- 
speed, high-efficiency gear pump. 


Specifications: 110-volt ac or dec. 
Standard equipment includes dial 
pressure gauge, hydraulic hoses, 
electrical cable, automatic pressure 
control, two accumulators, lift ring, 
accessory compartment, hose and 
cable spool, filter-vented filler cap 
and reservoir. Dimensions: 1644 x 
14% x 23-in. high; weight 85 lbs; 
test connections 14-in. pressure and 
return; one gallon reservoir; 12 hp, 
115v, 4.8 amp., 10,000 rpm motor. 


Hi-Shear Rivet Tool Co. 
Torrance, Calif. 
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RUGGED, HEAVY-DUTY 


HYDRAULIC CYLINDERS 


Attention: O.E.M. 
Prompt delivery on 
any quantity... 
high quality... 
low cost! 


Built-in 
Mechanical 
teccetnnend Wo Siu 


engineering 


survey, 
no obligation. ee 


WRITE ...PHONE... WIRE 


MFG. CO. 


LEWIS @ PHUNE 86 @ KANSAS 
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FOUR-WAY VALVES 


. offer space savings 


Features: Unit features use of 
smaller solenoids. Same solenoids 
can be used throughout circuit 
where different sized valves are 
used. It is even possible to use the 
valve as the pilot section of some 
144 and 1%-in. valves. Surges in 


tank line will not effect valve oper- 
ation. Drain line surges are elimi- 
nated by an exclusive seal drain. 
Smoother shifting is featured 
through control of speed of spool 
traverse. Valves may be externally 
piloted 


Specifications: Three model types 
are available: double-solenoid, no- 
spring; single-solenoid, spring-off- 
set; and double solenoid, spring- 
centered. Valves are shorter than 
direct solenoid valves, but flow ca- 
pacity is greater. Rated capacity 
is 8 gpm and maximum operating 
pressure is 2000 psi. Eleven spool 
modifications are available, includ- 
ing tandem type. 
Double A Products Co. 
Manchester, Mich. 
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PUSHBUTTON BOXES 
.. + are oil-tight 


Designation: Extra deep, Slim, and 
Pendent. 


Specifications: These new type 
units are designed to receive any 
regular make of oil-tight pushbut- 
ton control unit. Extra Deep model 
is 434-in. deep, giving space for 
wiring stacked or tandem units. 





ga ceqara gagega 
ga ; G cs ty iS gara ga 


PROTECT PRESSURE-SENSITIVE 
INSTRUMENTS... POSITIVELY 


a 


: igegagege 


GG 


Seals off gage or manometer 
connection at any pre-set pres- 
sure. Will repeat within 1% of 
scale. Will release 2% below 
cut-off point. 


= | 


Ai ts i af) tall 


i 
we 


Models available with cutoffs 
from 20” water to 9000 psig. 
liquids and gases. Designed to 
withstand and hold closed 
against 10,000 psig. 


Marine models available. 


Write for Bulletin 541-C for 
full details and prices. 


“INDUSTRIAL — = ges" 
CJANGINERRINGTC Card Ci -s 


<j “CORPORATION 9 | 
gq : 52s E. Woodbine, Louisville, Ky. - 
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SAVERY ANNULAR 
PISTON PUMP 


Infinitely variable 
from maximum output 
down to zero. Working 
pressures up to 

1500 p.s.i. Fixed 
delivery models also 
available. 


This compact rotary pump 
without Gears, Valves, Vanes 
or Springs is of unique design 
and simple in construction. 








The pump has the following desirable characteristics: 
@ Volumetric efficiency as high as 99% 
@ Absolute positive action and steady uniform flow 
at slow speeds 
@ No aeration or turbulence of the fluid 
@ The path of the fluid through the pump is unidirectional 
and the internals are constantly swept by the fluid 
@ No idle pockets or passages to cause air locks 
or allow coagulation 
@ Completely self-lubricating, ensuring capacity 
to run for long periods without attention 
@ Leakproof 








@nd CANAUVIAN Aven! 


DAVIES BROS. GLADSTONE, NEW JERSEY 


Thomas Savery Pumps Ltd., Birmingham, England 
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Slim model is 24-in. square for 
vertical or horizontal mounting. 
Pendent model is 2)4-in. square 
and has a conduit hub. This type 
is suited for controlling overhead 
cranes. All models have oil-tight 


construction, with gasketed covers 
and external mounting feet. Cover 
screws are captivated and thread 
into sealed wells. 14-gage steel con- 
struction prevents cracking and per- 
mits connections in any desired lo- 
cation. 


Hoffman Engineering Corp. 
Anoka, Minn. 
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FOOT GUARD 
. «+ prevents accidents 


Features: Unit combines protection 
against tripping of the valve mech- 
anism of pedal actuated control 
valves, with protection against in- 
jury for both operator and actu- 
ating device. Guard can be used as a 
sturdy, portable supporting base for 
control valves that cannot be se- 
cured to the floor or equipment. It 


can be used unbolted, or bolted 
down for permanent installation. 
Guard base is equipped with all 
necessary base mounting holes, as 
well as threaded holes which coin- 
cide with mounting holes on all 
Versa valves. 

Specifications: Unit weighs 814 
Ibs, and heavy steel construction 
insures the guard will withstand 
abuse. 


Versa Products Co., Inc. 
Brooklyn, N. Y. 
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with a new improved quality " 
impregnated mechanical leather! @ 


Marsh leads in better Leathe: 


Packings, because — 


¢ Only packing leather spe- 


cifically tanned to Marsh 


rigid specifications is used. Cup Packing V Packing 


Marsh continuing research 
on impregnations and qual- 
ity control give you new 


packing material values — U Packing range tities 


to improve the efficiency and 


acceptance of your products. 
Marsh research has deve loped 
new tougher — wear, age and 


extreme temperature resistant Diaphragm Washer 











— mechanical leather packings 


which combine resilience and ENGINEERING AND 
tightness with low friction. 
CONSULTING SERVICE 





If you seal oil, water, air, 


FEATURES: Low coefficient of friction vacuum, gas, gasoline, 
— both static and running, greater 
: os 9 naptha, alcohol or other 
wear resistance, tighter sealing, 
better high and low temperature fluids, ask Marsh for field 
stability, improved lubrication poten- engineering service. 


tials, longer life. 


@ Write for Engineering Handbook and technical literature 


C.W. MARSH COMPANY 


Main Office and Factory...Muskegon, Michigan 
* SALES OFFICES -« 

75 E. WACKER DRIVE 101 PARK AVE., ROOM 1730 190C EUCLID AVENUE 

CHICAGO 1, ILLINOIS NEW YORK 17, NEW YORK CLEVELAND 15, OHIO 
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' WEW/ 


GAUGE 
ISOLATOR 





























Maintains gauge accuracy— 
prevents damage to costly SPECIFICATIONS 


hydraulic equipment. For hydraulic oil and 


many other fivids. 

@ included in any hydraulic circuit, the new SARASOTA © 5000 pei. she act 
GAUGE ISOLATOR prevents gauge damage dve to surge aa 7 _ 
pressure. By maintaining correct pressure with accurate e %" ON P.T.F. ports 
gauges, damage to hydraulic components, molds, dies, Gented = 

etc. is prevented. The unit is normally closed, preventing : 

flow to the gauge. Depressing the push-button opens the LIST PRICE 

gouge line to permit reading. Releasing the push-button $14.85 F.O.B8. Sarasota, 
closes the gauge line and drains the gauge to the reservoir. Florida. 


Send purchase orders or inquiries to: 


Des!gners and 


Manufacturers of SARASOTA recision 
Hydraulic Vaives & Devices products inc. 


1314 N. LIME AVENUE © SARASOTA, FLORIDA @ 


New Products / 








SEND your specifications for hydraulic 
cylinders to American, specialists in hollow 
boring and honing. We manufacture from 
tubing or forgings in carbon or alloy steels 
up to 15” LD. Over 40 years experience 
backed by precision machines and skilled 
craftsmen will save you time and money. 
Send your blueprints. 


AMERICAN HOLLOW BORING COMPANY 


1954 RASPBERRY STREET . ERIE, PA, 


SPECIALISTS 
reciatls?s HYDRAULIC 


« 


| 
ee} CYLINDERS 
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HYDRAULIC FILTER 
. . + offers quick change 
Designation: Block Quick-Top 


Features: Filter head is removable 
in 10 seconds. Only rool reqiured is 
a screwdriver. 


Specifications: Model 600 is low 
pressure, to 250 psi, at 15 to 90 


gpm; model 700 is high pressure, 
to 5000 psi, at 15 to 90 gpm. Tem- 
perature range is —65 F to 200 F 
Unit provides 10-micron filtration 
and uses AN-6236 elements. Spe- 
cial fileers are made to meet re- 
quirements, and bleed and check 
valves and pressure drop instru- 
mentation are available. 


Consolidated Diesel Electric Corp. 
Stamford, Conn. 
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AIR CONTROL VALVES 
. . « feature simplified piping 


Design: Units feature the automatic 
“flow director” pilot head, which is 
a system of ball checks, as an inte- 
gral part of both single and double- 
solenoid pilot control heads. Pilot 























J 
EX, 


NORMALLY CLOSED 4 NORMALLY OPEN 








SUPPLY 








head automatically picks up pilot 
pressure from whichever port is 
used as the inlet and directs it to 
the pilot valve. With this design, 
Nopak-matic 2 and 3-way valves 
can be piped normally open or nor- 
mally closed to pressure by simply 
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piping to the proper port. 4-way 
valves can be piped with pressure 
to either of two inlet ports, chang- 
ing the flow pattern through the 
valve. The valve can thus be in- 
stalled in the most accessible posi- 
tion without crisscross piping to the 
cylinder. 


Specifications: Pilot heads are in- 
terchangeable on valves 44 through 
44-in. pipe sizes. All models are 
subplate mounted and meet JIC 
standards. 2 and 3-way valves have 
two cylinder outlet ports; 4-way 
valves are available as standard with 
side or bottom ported subplates 
Galland-Henning 


Nopak Div. 
Milwaukee, Wis. 
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RECIPROCATING FLUID SEAL 
. . uses rubber filling 
Designation: Hallprene 


Features: Here is a new variation 
of the familiar U-ring. A square 
base, synthetic rubber impregnated 
fabric U-ring is filled with rubber. 
The rubber extends in front of the 
lips of the seal to form a rounded 
nose. The two parts are bonded to- 
gether to form an integral sealing 


unit. Designed with slightly diverg- 
ing walls, the distance across the 
lips is greater than across the base. 
The lips continue to seal, even 
while the pressure is too low for 
the ring to react. The rubber filling 
protects the lips from damage dur- 
ing handling and prevents heel dis- 
tortion when under pressure. This 
semi-circular rubber section also in- 
sures that fluid pressure reaches all 
parts of the exposed surface. 


SMALL VOLUME PUMP 


. . « for 1000 psi service 


Designation: Detroit 1000 


Make Good 


Features: This compact, hydraulic 
gear-type pump has rated capacity 
of .S gpm at 1000 psi at 1800 rpm. 
Hardened steel and ball-bearing 
mounted bronze gears are used. 
Wearing surfaces are hard-chrome 
plated. Though initially produced 
for use within the reservoir, sealed 
adaptations for mounting externally 
are available 


Detroit Testing Machine Co. 
Detroit, Mich. 
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Design Even Better... 


Made-to-Order 


B H E Ww HYDRAULIC CYLINDERS 





Whatever your cylinder requirements, you're 
sure of dependable operational performance 
with efficient, close-tolerance BHEW cylinders 
that require minimum mounting space. Built 
to meet your specifications, their cost is rea- 
sonable; there is no charge for tooling; they 
are delivered on schedule. 


BHEW CYLINDER FEATURES; * Standard and 
special designs available. * Double or single 
acting and telescopic. * 12" to 8" bore. * 
Strokes up to 156". * Smallest possible O. D. 
and retracted O. A. length. + Oil cylinders 
with 1,500 psi or 3,000 psi working pressure, 
pneumatic up to 150 psi. * Cup-type, ring-type 
er O-ring construction. * Choice of mounting. 


Double-Acting 2-piece Piston Rod Cylinder. It is 
excellent for extending and retracting boom arm. 
Both hoses are connected on rod end. —_—> 
1. Hinged mount for alignment. 

2. Honed steel cylinder. 





Tests: A l-in. diameter seal was 

itte ‘ " WRITE for your copy of Hydraulic Cyl- 
fitted ~ the gland of a liquid ‘ inder Engineering Reference Data 
spring, having a stroke of 1-in. The Manwal. Con save you hours of time in 


iati specifying cylinders. 40 dimensioned basic 
pos variation from fully cx- designs for general and special purpose 
tended to fully closed was zero to double acting cylinders 
50,000 psi. Separation of the rub- 


ber filler from the synthetic rubber BENTON HARBOR 
impregnated fabric did not occur w ENGINEERING WORKS, Inc 
’ . 


until after 71,000 cycles. 


Hall & Hall Ltd. 
Hampton, England 
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TIME DELAY RELAY 


. «+ provides 
adjustable recycling 


Designation: Model DED 


Design: Adjustable recycling is ac 
complished by the two-way action 


GOSHEN 


RUBBER 


PARTS AND COMPONENTS 


MOLDED 


of the DED Agastat. Because of the 
two timing heads, a separate time 
delay can be set on each to allow 
an adjustable “on” and “off” from 
0.1 seconds to 15 minutes. 


Application: Unit is useful in lab- 
oratory equipment, in operations 


Whether your part is of complex design, or 
requires materials and properties to over- 
come severe conditions involving high or low 
temperatures, fluids, gases, flexing, abra- 
sion, or friction, put Goshen Rubber to work 
for you. Small parts are a specialty .. . 
compression or transfer molded, bonded-to- 
metal or precision cut . . . to critical toler- 
ances. You'll find Goshen a reliable source, 
too, for O-rings of compounds meeting MIL, 
AMS, SAE, ASTM and industrial specifica- 
tions, in MS, AN, SAE, JIC and NAS stand- 
ard sizes, plus many non-standard sizes and 
special shapes. 

We'll be glad to review and quote on your 
needs . . . in confidence and without 
obligation. 


SEND FOR BROCHURE Bm 


This 8- bro- “ 
is 8-page bro p> 


Pa 


chure and technical Gr: 
bulletins tell how > al 
you can put Goshen 

Rubber to work for 

you. Send for your 

free copies today! 


BBER CO.,INC., 1397 S$. TENTH ST., GOSHEN, IND. 
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requiring continuous automatic re- 
cycling, and in standby electrical 
power equipment in case of power 
failure. 


Features: The time delay occurs in 
the upper portion immediately up- 
on energization. At completion of 
the delay interval, a switch breaks 
one set of contacts and makes an- 
other. The switch remains in the 


transferred position as long as the 
control circuit is energized. On de- 
energization, the unit recycles slow- 
ly, depending upon the time delay 
setting of the lower timing head. 


Specifications: For ease of installa- 
tion, double head models are 
equipped with front terminals 
Models include dial heads to simpli- 
fy time adjustments, and complete 
range can be accomplished with one 
revolution of the dial 

A'G'A Div. 
Elastic Stop Nut Corp. of America 

Elizabeth, N. J. 
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ELECTRONIC TIMER 
. . « offers versatility 
Designation: Model 120 


“i 


Features: Unit combines in one 
timer features found in many in- 
dividual timers developed for spe- 
cial applications, such as stop-mo- 
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tion control, self-reset timing with ra oO R YO U i R ‘e) 1, 
several units in sequence, momen- 


tary start with non-repeat and self 


reset, sustained starting with im- 
mediate reset on opening of start | 
switch, emergency timing-out in 
§enc) & eee 


middle of time cycle to permit de- 


lay circuit condition, adjustable tim- 

ing between fixed pulses, repeat- THIS FACT- PACKED s{ele) 4 
cycle timing. Unit has d-c starting 

relay to permit use of 115-volt, 25- 

400 cycle a-c current. Load contacts 

are isolated from timer and line cir- 

cuits. Eight time ranges are avail- 

able 0.2, 0.5, 1.0, 4. 6, 12 or 24 

seconds 


Farmer Electric Products Co., Inc. 
Newton Lower Falls, Mass. “ § S O L V E 
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PROBLEMS 
CONTROL VALVES 
. . « have ultra-fast response 
Designation: Hi-Speed Inlines 


Features: Units provide very fast 
response due to extremely short 
poppet travel. Thus these 2 and 


3-way valves permit shorter ma- 


ae oe 
Sat, 


32 Pages of Ready Reference Including: 


_ @ Factors on Pumping Problems 
chine cycle time, resulting in in- 


creased output, more accurate high- 
speed cut-offs, less brake and clutch 
slip, and faster set-up 


@ Sample Problems Figured for Guidance 


@ Technical Data... Piping Charts 


Specifications: Valves have only 
three moving parts. Air-cushioned 
poppet is solenoid-operated. Cast @ Conversion Tables. . .Viscosity Tables 
Navy-M bronze valve bodies, stain- 
less steel moving parts, and Hycar 
sealing materials provide corrosion 
resistance. Available with integral 
pilots or for remote pilot operation | $END FOR YOUR PERSONAL COPY TODAY! 
in 2 and 3-way types, NO or NC. 

Working pressures range from 10 


to 200 psi, in 1, 1% and 14-in. | 
NPT sizes : | GEO. D. ROPER CORPORATION 
Valvair Corp. 709 Blackhawk Park Avenue 


Sy Rockford, Illinois 
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Plus other information that is helpful to you 


Continued on next page 
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HAND 
HYDRAULIC 
PUMPS 


Single and Double 
Designs to 20,000 PSI 
With or Without Reservoir 


160 Cubic Inch Reservoir with 8" x 8” 
Base Plate. Optional! Size Piston: 
¥, \/> y,", 1 


Handle length: 18 inches 


Catalog No. 160 


We specialize in hand pump units to 
operate in temperatures from minus 
65F to plus |60F and with any capac- 


ity reservoirs req sired 


The s ngle pump with 4" or ¥," pis- 


ton now available in stainless steel. 


WILLIAM S. PINE 
Hydraulic Hand Pumps for 100! Uses 
1635 E. 22nd St., Los Angeles 11, Calif. 
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MINIATURE DIAPHRAGM 
SEALS 


. . serve dual purpose 


Design: Acting as both bellows and 
constant area diaphragms, the min- 


iature piston seals function effi- 
ciently even in assemblies which are 
not perfectly aligned or machined. 
The seal’s flange operates as a gas- 
ket, sealing mating surfaces in cyl- 
inders of two-piece design. Impreg- 
nated fabrics give long life as well 
as resistance to fatigue and chemi- 
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cal action. Operation is practically 
free of friction or spring gradient. 
Rolling action requires no lubrica- 
tion and is not materially affected 
by cylinder or piston finish, or 
temper of associated parts. Seals 
are accurate, sensitive, and free- 
positioning. 

Specifications: Available in cylin- 
der bores of .94, .87, 81, .75, .69, 
50 in. for wide range of applica- 
tions. 


Bellofram Corp. 
Burlington, Mass. 
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BALL VALVE AND UNION 

. + in one unit 

Designation: Union-Ball 

Features: With the use of this 
valve, the necessity of a separate 
union to provide a breaking point 


in the line is eliminated. In-line 
maintenance is also possible by re- 


moving four bolts, lifting the cen- 


REPUBLIC 


7.4 2 Ae 


INDUSTRIAL + CHEMICAL + AIRCRAFT 





‘ "aL a NEEDLE AND GLOBE TYPES 
, ~ _o= WITH J.1.C. AND AN STANDARD TUBE ENDS 


High pressure needle and globe valves by 

Republic have forged bodies for super duty 

service—brass, steel, aluminum alloy, or 

stainless steel. Exclusive design features. 

Pipe, or AN or J.I.C. tube ends, or com- 
binations, sizes 44" to 2”. Oper- 
ating range up to 5,000 psi, -65° 
to 350°F. 


PAT. PENDING 


Satisfaction Guaranteed Or 
Money Back TRIAL OFFER 


IO fittings ore guaranteed to seal pipe Thread 


thread connections permonently against all Ta) AL > 
0” pipe or os 6 


fitting (ne = SEAL — 


Manufacturers also of high quality 
to seal under high pressures or vocuum; to messy pipe = SIDE gr low and hy-pressure check valves, 
withstond —280° to plus 500° F.; to eliminate sone | , relief, 2, 3, and 4-way plug valves, 
— c : and special valves to specifications. 


oils, practically all known chemicols and gases; 


overtightening damoge ond pipe dope 
Availoble in Ye” to 2%" pipe threod sizes 





Thread pipe Write for complete new catalog No. 
ete tor tater aie eaten = 654A. Distributors in principal cities 
a ee ae eae 7 inte port OFFSET GLOBE VALVE coast to coast. 

Fittings F Point ia 
ane CHECK RELIEF GLOBE NEEDLE 


$10.00 Trial Offer No. 2: eight %", ten Gieoctien 


%", four 1” pipe thread MOM Fittings 
REPUBLIC MANUFACTURING CO. 


Send order to 
BROOKPARK ROAD «+ CLEVELAND 11, OHIO 





TRUQ)SEAL O!VISION 


2008 N. Hawthorne @ Melrose Park, iii. 
“Miller Fluid Power’’ is alse a Div. of Flick-Reedy Corp. 
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ter section from the line, and mak- 
ing necessary replacements. With 
the opening in the ball and seat 
rings maintaining the same shape 
as the inside of the pipe, resistance 
to flow is reduced to a minimum. 
Operation is unaffected by reversal 
of flow since the ball is fitted with 





twin seals, one on either side. The 
metal components of this valve may 
be of bronze, aluminum-bronze, or 
aluminum with carbon steel. Seat 
and seals are available in Buna-N, 
hypalon, neoprene, natural rubber 
and Teflon. 


Worcester Valve Co., Inc. 
Worcester, Mass. 
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HYDRAULIC PANELS 
. assemble to any size 
Designation: Pan-Sec 


Features: Units permit building 
any size master panel in multiples 
of six inches. Panel sections bolt to- 
gether easily and quickly. Any 
standard gasket-mounted air or hy- 
draulic valves can be used. 


Specifications: Available in three 
standard sizes: 6 x 6, 6 x 12 and 
12 x 12-in. Ribbed butting surfaces 
are machined to precision toler- 
ances. 


Birmingham Hydraulic Products 
Detroit, Mich. 
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PAGE SOLVES 
PACKINGS PROBLEMS 


Whether your problem is the right packings or 
perfect packings in quantity on time . . . turn your 
problem over to the experienced men who make 
Page Packings. You've created the equipment .. . 
worked out the major problems of design .. . 
now turn that troublesome packings problem over 
to specialists who have worked out similar prob- 
lems thousands of times. 


Expert Help and Honest 
Recommendations 

Your problem is in good hands when you turn 
it over to the engineers at Page. They have the 
experience and the know-how, the spirit and will- 
ingness to cooperate, plus the integrity that has 
built a sound reputation for Page. They will work 
out the best packings for your special requirements, 
and give you honest recommendations. 


Packings Engineered to do a 
Better Job 


Page Packings are engineered to do a better job. 
With their wealth of experience, their laboratory 
and test facilities, and backed by a plant that can 
turn out thousands of packings a day, Page en- 
gineers will give you precisely built and finished 
packings in the right leather or synthetic to best 
do your job. 

Write, wire or phone us about your problem 
... or for a quotation. Or ask for your copy 
of the helpful Page Manual. 


PAGE BELTING COMPANY 


Established 1868 
Concord, New Hampshire 






PAGE PACKINGS 


Engineered to do a better job 
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Arthur S. Down 
Flick-Reedy Corporation 


Robert E. Walker 
Vickers-Sperry of Canada Ltd. 


R. W. Selvig 
Helicold Gage Div. 
American Chain & Cable Co., Inc. 


s/ol Industr 





News about people, manufacturers and sales organizations 





Arthur S. Down was named 
eastern division sales manager for 
Flick-Reedy Corp., Melrose 
Park, Ill. He will be responsible 
for sales in the eastern and south- 
ern states for the Miller Fluid 
Power Division and Tru-Seal 


Division. 


A new sales and service office 
has been established at 3365 
Ridgewood Ave., Montreal by 
Vickers-Sperry of Canada 
Ltd., with Robert E. Walker in 


charge. 


Recently appointed distributors 
of the Blackhawk line have been 
announced by Dynex Ine., Pe- 
waukee, Wis. Distributors in the 
Eastern and Mid-Western areas 
are: Air & Hydraulic Engi- 
neering Co., New Haven, Conn.; 
Colliflower, Ine., Ellicott City, 
Md.; Lincoln Supply Co., Bos- 
ton, Worcester, and Pawtucket. 
Airoyal Co., Maplewood, N. J.; 
Scott Equipment Co., Cincin- 
nati, Columbus, and Dayton; 
Pneu-Hydraulics, Inc., Cleve- 
land; Airline Equipment Co.., 
Philadelphia; Weinman Pump 
& Supply Co., Pittsburgh. 


R. W. Selvig was made sales 
representative for the New York 
and New Jersey territory of the 
Helicoid Gage Div., American 
Chain & Cable Co., Ine., 
Bridgeport, Conn. Selvig will 
headquarter at 230 Park Ave., 
New York City. 


Louis E. Dondero has been 
named manager of the West Allis 
plant of the Le Roi Div., West- 
inghouse Air Brake Co., Mil- 
waukee. He joined Le Roi in 1946 
as assistant service manager and 
for the past 17 months has been 
manager of their Cleveland Rock 
Drill plant. 


James A. Ruck has been 
named field representative by Re- 
public Rubber Div., Lee Rub- 
ber & Tire Corp., Youngstown, 
Ohio. Smith will headquarter in 
Republic’s district office at 549 W. 
Washington Blvd., Chicago. 


Marrick Co., Inc., 1152 
Bardstown Rd., Louisville, Ky. was 
appointed exclusive sales repre- 
sentatives in Kentucky and south- 
ern Indiana for Tuthill Pump 
Co., Chicago. 


Automatic Switch Co., Flor- 
ham Park, N. J. announced the 
appointment of three new distrib- 
utors for the Asco line. They are: 
John N. Fehlinger Co., Inc., 
New York; Western Machinery 
Co., Portland, Ore.; and Leigh- 
ton Stone Corp., San Francisco. 


Republic Mfg. Co., Cleveland, 
has appointed Nix Industrial 
Supply Co., 2702 South High 
St., Oklahoma City, as a stocking 
distributor. 


Continued on page 186 
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/ Quick Operating 
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ELECTRIC HYDRAULIC 
PUMP MOTORS 

1 and 3 Phase, 60 Cycle AC 

220/440V, 115/230V, 


3/4 to 15 HORSEPOWER 


As towas FPSO 


Specially designed by the Palley Engineering stoff with the cooperation of a 
leading manufacturer of Electric Motors. These Pump Motors are built to our 
own exacting specs and designed to couple directly to all types of aircraft 
hydraulic pumps. Built to continuous duty with high starting torque and are 

















Costly 


Flow Failures 


















{ / » , drip-proof. See examples listed below. Many others in stock! Send for Catalog. 
s Part No. H.P. R.P.M. Voltage Phase Price each 
H-SM1 3/4 1800 115/230 1 $ 99.50 
H-SM2 1 1800 115/230 1 127.50 
H-SM5 2 3600 220/440 3 149.50 
H-SM13 10 3600 220/440 3 319.50 
H-SM15 15 %00 220/440 3 399.50 


Non Sticking Tight Seating 








Special Palley isi ie)8) 


These three design advantages are your assurance 
against costly flow failures. Attain dependable, accu 
rate, cutomatic or remote control of liquids or gases 
with Magnatrol Valves. Installed quickly and easily 
in connection with . . . flow-meters, thermostats, float 
and time switches. Every Magnatro! Valve is deliv- 
ered to you—factory tested—guaranteed free from 
defects in material and workmanship. 


Available in normally closed or normally open models. 
premgese ranges from zero up to 300 PSI. Voltages 
















OIL or AIR CYLINDERS 


150 PS! AIR or 750 PSI OL on 
2", 3", 4 & S” BORES 
150 PSI AIR or 500 PSI OL on 

6” & 8” SORES 






Built to ow own exacting dandords. Rigid, rugged and reliable tie-rod con- 
struction.Hard-chromed piston rods. Built-in durability thot keeps them work- 

















Installed near point of use, it separates and 
ejects moisture automatically, then filters 
out all scale, rust or other impurities and 
delivers air clean and dry; of instrument 
quality. 


Write now for FREE Data Sheet No. 2567. 








JAS. A. MURPHY & (0., INC. 


1417 EAST HIGH STREET, HAMILTON, OHIO 





to 575. ing day after day with a minimum of ‘‘down"’ time. Dual mounting, Pivot base, 





























Catalog containing complete Flanged head. Superb quality at typical Palley Sovings. See examples below. 
j i i Thrust ot Thrust at 
specifications mailed upon request. J PartNo. Bore Stroke 0c! ‘Aie) —_750PS! (Oil) Price 
r oe : 200-4 2” 4” 470 Ibs. 2350 Ibs. $27.50 
20016 2” 16” 470 Ibs. 2350 Ibs. 36.90 
VALVE Corp. 300-6 3” 6” 1060 Ibs. 5300 Ibs. 34.50 
300-36 3” 36” 1060 Ibs. 5300 Ibs. 59.05 
HAWTHORNE 21! 400-12 4” 12" 1885 Ibs. 9425 Ibs. 49.50 
500-4 5” 4” 2950 Ibs. 14,725 Ibs. 69.90 
NEW JERSEY 600-8 6" 8” 4250 Ibs. 14,150 Ibs, 116.85 
8” 7540 Ibs. 25, i 190.30 





















Genuine top quality Gov't Surplus. 
Used but excellent condition, Hes a 
Bore of 2-1/4", Shaft 1", Stroke 4”. 
Eye-to-eye Igth. 13'4"". Ports 1/4"" AN. 


TRAT: SER 

jy ae VICKERS fa at 
Positive a Ne, ’ ANGLE Uv 

piston type pump. Hos o OB ade to top aircraft specs. 
built-in variable flow con- Will fit pump motors above. 
trol valve. Capacity is 2.4GPM at 1800 cat. Ne. GPM PSI RPM Price 
RPM. Maximum cont, operating pressure 8 }-P4A 5.3 1000 3000 $22.50* 
1400 PSI. Max. operating speed 3750RPM. BH-PSA 1500 3000 25.75* 


| 

Rotates in either direction. 750 H-P4U 1000 3000 22.50* 
| Has |" internal pipe ports. *Used but excellent condition. 

| 






SPECIAL 








































TOON 1957 EDITION - 396 PAGES 


NATIONALLY ADVERTISED MER- 
CHANDISE + NEW and USED 
GOV'T. SURPLUS + FACTORY 
CLOSEOUTS - EXCITING IMPORTS! 


This catalog features the LARGEST STOCK 
of HYDRAULIC EQUIPMENT & SUPPLIES 
ever seen under one roof! BrondiWew, ON- 
THE-SHELF stock of specially designed, 
Industric! Cylinders, manufactured to ow own 
specifications! Also a tremendous selection 
of Gov't Surplus Cylinders, Valves, Pumps, 
Motors, Tubing, Hardware, Plumbing, etc. 
The Greotest Stock we've ever had at the 
Lowest Prices in our history. Also complete 

stocks of Electric Motors, Power Tools, Plant 
and Office Furniture, Optical insts., Test 

Equipment plus Industrial Tools of all types. 


COMPRESSED AIR 

SEPARATOR - FILTER - TRAP 
MURPHY 

TRIUMPH AA 
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YAMCO 





ORDER FROM THIS AD ~ Pay by Money Order or Check. 1/2 deposit 
with C.0.D.s. Purchase orders accepted from well rated DEB firms. 
All prices are F.0.B. ovr warehouse in Los Angeles, California. 



















2263 E. Vernon Ave., DEPT AH-9 
Los Angeles 58, California 
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Again Available! 


First printed in July 1954, 5000 
copies of this popular booklet 
were bought by more than 800 
individuals. A 


companies and 
second printing completed in 
March 1957 makes this course 


available to you. 


$1.50 per copy 


Table of Contents 
Moisture in Air Lines ........ 29 
Distribution System Accessories 31 
Air Hose 37 
Section III 
Power and Working 
Elements 
Air Cylinders 
Introduction to Air Valves .... 
Poppet Type Air Valves 
Sliding Plunger Type Air 
WEEN cia ond tabenetiitnckses 58 
Diaphragm Air Valves 


Section I 
Air Properties and 
Characteristics 

Introduction " 
Atmosphere and How We 

Use It 
Gas Laws; Adibatic and 

Isothermal Compression 
The Efficiencies and What 

They Mean 

Section Il 

The Distribution System 
Introduction—Friction, Leaks .. 20 Index x 
How to Figure Friction Losses 23 Index of Tables and Charts .... 66 
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ELIMINATE a PUMP 


With A FLUID CONTROLS 


— Combination Bypass 
=m” 62 Restrictor Type 


Flow Regulator 


* Considerable savings 


Pick off a regulated flow from the in space, and money 


main pump to operate an attachment, 
feed circuit, control system, power 
steering, or table lift. 


* Long trouble-free 
service 

® Available in “4” thru 
1” pipe sizes 


Write or phone Mentor, Ohio, Blackburn 5-2625 for complete specifications. 


luid 
ontrols, inc. 


Member of NFPA 


Manufacturers of Hydraulic Valves and Devices 


Relief Valves * Check Valves * Restrictor Valves 
Needle Valves * Pilot Check Valves * Special Valves 
Pressure Compensated Flow Regulators 





1284 N. CENTER STREET + MENTOR, OHIO 
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Post eis /al Industry 





Neff Engineering Co., Fort 
Wayne, announced the establish- 
ment of a branch office in Evans- 
ville. They now have offices at 
South Bend, Fort Wayne, Indian- 
apolis and Evansville. 


Van Products Co., Erie, Pa. 
announced the appointment of 
Vincent Q. Rapp as _ general 
manager and Dana B. Griffin 
as sales manager. Both men have 
considerable experience in the 
pneumatic products field. 


Vincent Q. Rapp 
Van Products Company 


Baldwin Instrument Co. 
Ltd. in England has been ac- 
quired by the Harper Group of 
Companies. Baldwin will con- 
tinue to operate as a separate com- 
pany. 


Due to increased production, 
Plessey Hydraulics has set up 
a new plant near Swindon, Eng- 
land to handle their export busi- 
ness. 


Fluid Controls, Inc., Mentor, 
Ohio announced that the Walter 
A. Rankin Co., Drexel Hill, Pa. 
is their new representative in that 
area. 


Stanley M. Proctor Co., 
Cleveland, announced the appoint- 
ment of Randall M. Campbell 
as sales engineer. Campbell has 
had five years experience in sales, 
including an extensive background 
in hydraulics and pneumatics. 


APPLIED HYDRAULICS 





A new 11,000-sq-ft addition has 
been completed by Ajax Flexible 
Coupling Co., Westfield, N.Y. 
This new plant gives a total of 
32,000 sq ft of manufacturing 
space equipped with latest-type 
production machinery. 


Ralph W. Deemer has been 
appointed factory manager and 
J. Paul Mathews, manager of 
development and research, at Re- 
public Rubber Div., Lee Rub- 
ber & Tire Corp, Youngstown. 
Both positions are newly created. 


Young Radiator Co., Ra- 
cine, has appointed Flournoy & 
Everett, Inc., Downey, Calif. 
engineering, sales and service rep- 
resentatives for Young shell-and- 
tube heat exchanger products in 
southern Calif. 


J. E. Dilworth Co., Memphis, 
Tenn. has been appointed special 
representative for Racine Hy- 
draulics & Machinery Inc., Ra- 
Wis. They will sell Racine 
products in western Tennessee, 
Arkansas, and northern Miss. 


cine, 


R. E. Murray has been named 
engineer by Weinman 
Pump & Supply Co., Pitts- 


sales 


R. E. Murray 
Weinman Pump & Supply Co. 


burgh. He was formerly with Stan- 
ley Berg, Inc., and Loganport Ma- 
chine Co. 


John Spotton Co. Ltd., Tor- 
onto, Can. has appointed Andrew 
M. Damer as sales manager. 


September, 1957 


Edward C, Wagner has been 
appointed to the post of assistant 
to the vice president, engineering, 
Ford Instrument Co. Div., 
Sperry Rand Corp. Michael A. 
Moscarello was named engineer- 
ing director for marine equipment. 
The company also announced the 
addition of 100,000 sq ft of space 
in a fourth bldg. at 3300 Northern 
Bivd., Long Island City in a move 
to boost manufacturing capabil- 
ities. 


B acth 
: $ Monel Metal Insert 


a Reservoir Type for 
» Hydraulic and Oil 


C. R. Dernbach has 
appointed sales manager for the 
Trombetta Solenoid Corp., 
Milwaukee. Dernbach has been 
with Allis Chalmers Mfg. Co., and 
Grote Mfg. Co. 


Flodar Corp. appointed C. 
L. Thompson Co., 4417 West 
Lisbon St., Milwaukee, as Flodar 


distributor for Wisconsin. 


Continued on next page 


Re-circulating Machinery 


EASY TO INSTALL—EASY TO CLEAN 
LONG LIFE—LOW COST—SIZES AND 
SCREENS TO FIT YOUR NEEDS 


% ONLY THREE PARTS 


= D> MEETS J.1.C. STANDARDS 
S Se O® GREATER FILTERING AREA 


7 / 





* SPECIAL TRAP-WEAVE MESH 


Specially woven MONEL wire cloth 
and a new method of compact corru- 
gation, gives triple protection with less 
space than other filters of like capacity. 
Trap-weave mesh stops thin, elongated 
particles with NO loss of efficiency. 

Non-corrosive, non-toxic materi- 
als throughout. Easily cleaned with an 
ordinary brush. 


Write for descriptive circular. 


(CAPITAL ENGINEERING & MFG. CORP. 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 
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Appointment of R. Bruce Fos- 
ter as chief application engineer 
has been announced by Sund- 
strand-Denver Div., Sund- 
strand Machine Tool Co., Rock 
ford, Ill. He will be surveying 
and developing market areas in 
aircraft and allied fields for the 
Denver designing and manufac- 
turing facilities. 


Atlas Valve Co., Newark, 
named Willard L. Umstadter 
sales representative for the south- 
ern New Jersey territory. He will 
maintain headquarters at Point 
Pleasant, N. J. 


Brosey Engineering Co., In- 
dianapolis, has been appointed 
Indiana representative for Le- 
deen Manufacturing Co., El 
Monte, Calif. 


Howard E. Andersen, Jr. has 
been promoted to district manager 
of Minnesota Rubber & Gasket 
Co. Cleveland office at 5559 Pearl 


Rd., Cleveland. 


yw 
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Superior Tube Co., Norris- 
town, Pa., has authorized con- 
struction of a new office building 
and factory addition at its gen- 
eral offices and main plant, 17 
miles northwest of Philadelphia. 
Cost of construction, equipment 
and furnishings will be about two 
million dollars. The expansion 
will provide space to consolidate 


specify 
standard 


Sargent Engineering Corp. 
has expanded its plant facilities in 
Huntington Park, Calif. to meet 
iacreasing demands for its prod- 
ucts, 


Frank Hribar, Jr. has _re- 
joined The Paequin Co., Cleve- 
land, as manager of their aircraft 
division. 


PUR PE Riese ees: 


and simplify production lines and 
to house increased engineering. 
laboratory and office personnel. 
It will be constructed of alum- 
inum, steel, glass, concrete, tile 
and colored porcelain enamel 
panels. Ground for the new build- 
ings will be broken late this year. 
Construction will be completed in 
late 1958. 





HEAVY DUTY 
CYLINDERS 





Dryseal-Thread 
Pressure Plugs 


Use them in place of ordinary pipe plugs, or 
wherever liquids and gases must be con- 
tained under pressure. UNBRAKOs seal with- THA e forair service 
out compound. They are made of the same 
high strength alloy steels, have fully formed 
threads and the same internal wrenching 
feature as other UNBRAKO socket screws. 
Standard sizes—',"’ to 1'4’’—are stocked 
by authorized industrial distributors. Ask 
your UNBRAKO supplier for Bulletin 883. Or 
write STANDARD PrREsSED STEEL Co., 


Jenkintown 2, Pa. 


to 200 psi. 


Both types are available in 344”, 4”, 5”, 6” bore sizes, 
optional stroke length. 


Features include 
% Rolled stee! heads 


% Heat-treated, chrome 
plated piston rods 


Developed to meet the need for a rugged, reliable cylinder, 
for heavy mill-type service, MODERNAIR’s new Heavy Duty 
Series are made in two types: 


H H ° for hydraulic service 
to 1,000 psi. 


* Self-adjusting 
“Uneepac” rod seals 


% Extra-heavy tie rods 


% Needle valve cushion 
adjustment 





STANDARD PRESSED STEEL CO. 


Write for catalog, prices today—or phone 
your local MODERNAIR distributor (listed 
on your phone book Yellow Pages). 


CORPORATION 


UNBRAKO SOCKET SCREW DIVISION _ 
Dept. 8-9, 400 PREDA STREET, SAN LEANDRO, CALIF. 
Member National Fluid Power Association 31 


JENKINTOWN PENNSYLVANIA 
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Gardner-Denver Co., Quincy, 
Ill., announced the 
three new vice presidents. Elected 
were George W. Gutekunst, C. 
H. Rieman and Brice D. Mad- 
dox. Gutekunst continues .as gen- 
eral manager, Rieman is 
general manager of the Denver 
plant, and Maddox is general 
manager of the Keller Tool Div. 


election of 


sales 


Unit Manufacturing Co. has 
moved to 18 West 26th St.. Min- 
neapolis. The 
creased production facilities and 
additional 
for research and development 
work. 


new location in- 


made _ available area 


Jack Neun, formerly with 
Ross Operating Valve Co., De- 
troit, has joined their northwest 
distributor, Hydraulic & Air 
Equipment Co., Portland, Ore. 
Neun will manage expanded opera- 
tions in Seattle. 


Parker Appliance Co., Cleve- 
land, has promoted O. O. Royer 
to assistant general sales manager. 
In the engineering department, 
Robert W. Phillips became staff 
engineer, John E. Szitar, Jr.. 





©. O. Royer 
Parker Appliance Co. 


special project engineer, and Rob- 
ert G. Rasmussen was appointed 
to the technical service staff. 
Donald H. Voelker was ap- 
pointed special sales engineer for 
the industrial hydraulics division. 
Sturgis Equipment Co., 601 S. 
Taylor Ave., St. Louis 10, Mo. 
was appointed as distributor for 
eastern Missouri and southern 
Illinois. 


Continued on next page 
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Don’t buy O-rings blindly! - 


Prove by comparison tests 
that Parker 0-rings 
seal better, last longer 


Comparison tests will prove it. 
You can’t see the difference. You 
can’t feel it. But in wse, Parker 
O-rings seal better, last longer. 

Why? Because Parker O-rings 
are precision-molded of superior 
compounds developed by exhaus- 
tive research and experimentation. 
Our engineering service will help 
with your problems — whether in 
gland design or compound. From 
Parker, you get the right O-ring 
for your specific application. 

These trouble-free, leakproof 
seals are carefully evaluated for 
elongation, tensile strength, com- 
pression set ratings, resistance to 
oils, fuels, chemicals and tempera- 
ture extremes. Exacting laboratory 
and service tests make sure that 
Parker O-rings meet applicable 
specifications. Whatever your re- 
quirements, Parker can supply the 
O-rings you need. 


Pe rker 


Hydraulic and fluid 
system components 




























Parker O-Lube is especially formu- 
lated for O-ring lubrication require- 
ments. It comes in a handy, squeeze- 
tube container. 
RUBBER PRODUCTS 
DIVISION, Section 526-B, 
The Parker Appliance 
Company, 

17325 Euclid Avenue, ax. 
Cleveland 12, Ohio. 

1538 South Eastern Ave., 

Los Angeles, Cal. 











Please send: 
C) O-ring Size Catalog No. 5701 
]) O-lube Catalog No. 5840 


NAME___ 





ee 


COMPANY. " en 


ADDRESS. . — 
CITY 
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Nathaniel Brewer was pro- 
moted to vice president in charge 
of technology and chairman of the 
executive committee of Fischer 
and Porter, Hatboro, Pa. Alex- 
ander Greenfield is the new di- 
rector of research, development 
and engineering. 


Airaterra, Glendale, Calif. has 
named Don Butler a technical 
representative. He was formerly 
west coast manager, Special Prod- 
ucts Div., Quaker-Pioneer Rub- 
ber Co. They also announced the 
appointment of Larry Garrett 
to the engineering department of 


the company. 


James F. Bentley was named 
to the sales staff of the Air-Hy- 
draulic Division, R. C. Neal Co., 
Inc., Buffalo. 


A. D. Charboneau has joined 
Hydro-Line Mfg. Co., Rock- 
ford, Ill. He will work with the 
Detroit engineering staff, and help 
designers and builders in the 
metal-working, processing, con- 
struction, and similar industries. 


Charles E. Huddleston was 
made director of engineering at 
Lewis Welding & Engineering 
Corp., Cleveland. He was former- 
ly engineering manager of the 
Arms and Ammunition Div., Olin 
Mathieson Chemical Corp. 


Hydraulic Accessories 
Corp., Van Dyke, Mich., has 
formed a hydraulic valve division, 
located at their Hoover Rd. plant. 
A national sales organization is 
being set up under Tom King, 
national sales manager. 


Brown & Sharpe Mfg. Co., 
Providence, R. I., has announced 
these changes: New England- 
Machine tool and industrial prod- 
ucts sales offices have been opened 
at 65 Auburn St., Auburn, Mass., 
with Herbert Richardson as 
district sales manager, machine 
tools, and Russell O. Newton, 
district sales manager, industrial 
products. Ohio—Machine tool and 
industrial products sales offices, 
formerly in Cincinnati, have been 
consolidated at 1577 West 17th 
St., Cleveland, now sales headquar- 
ters for the two divisions. District 


Russell O. Newton 
Brown & Sharpe Mfg. Co. 


IMMEDIATE 
DELIVERY 


contour 
cutters 
for 
popular 
hydraulic 
ports! 


1. REDUCES AIR OR OIL LEAKAGE. 

2. LOWERS THE COST OF COMPRESSED AIR. 

3. YOU GET A MORE POSITIVE STROKE. 

The patented insert assures these 3 import.nt advantages not found 
in any other ring. This should have your scrious consideration for any 
pneumatic application. They can be adapted for high temperatures 


by changing the insert. They can be made a contracting ring for seal- 
ing shafts, bearings or replacing packings, etc., and many other 


Blow Bys 


Can be used as original or replacement in pneumatic operated in- 
dustrial equipment and for normal pressure hydraulic. The patented 


feature assures a positive seal without a chance of blow bys—this 
results in the greatest possible compression. Made in sizes from 2” 


and up. It will pay to investigate One pass completes all 
operations necessary to 
produce the port con- 
tour. Job time cut as 
much as %! All have 
carbide cutting edges 
for long life, smooth 
finishes. Available in all 
sizes. Write for prices 


SONNET 


DETROIT Sales Rep. CLIFFORD-ROCKWELL CO. 
. Tool and Mfg. Co 


19364 James Couzens Hwy., Phone DI. 1-887 
Write for Details 


THE AUTO-DIESEL PISTON RING CO. 
3137 Superior Avenue * Cleveland 14, Ohio 
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sales managers are W. H. Stew- 


art. machine tools, and F. L. 

Pritehard, industrial products. f= [LID 

West Coast—Sales have been di- 

visionalized, and district sales FLUID METERING PUMPS 


office is at 3040 E, Olympic Blvd., 
Los Angeles. District sales man- Positive Displacement Rotor Type. For Industrial Applications, 


agers are John A. Rinek, ma- Aircraft Anti-lcing and Aircraft Fuel. 


chine tools, and Vernon L. 
Wade, industrial products. 


F. L. Pritchard 
Brown & Sharpe Mfg. Co. 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 


Vernon L. Wade 
Brown & Sharpe Mfg. Co. 


Flexonics Corp., Maywood, 
Ill., is building a new plant on a 
10-acre site in Santa Ana, Calif. 
The company’s western regional 
office, headquarters for far-west- 
ern sales, field engineering, and 
service organization, will move to 
the Santa Ana plant as soon as the 
facility is completed. Heading up 
the new division is Kenneth 
Kampenga as factory manager, aon 
with George W. Derum as west- Compact « Light Weight 
ern regional sales manager, Leroy Send for Weldon Manual and Catalog with detailed 
Fessler, chief design engineer, specifications ond installation drawings, covering the 
L. W. Lewandowski, manager full range of Weldon pumps in various capacities. 
of assembly and warehousing op- Specify your requirements. 
erations, Wm. S. Fortner, office | 
manager, Don R. Anthes, man- 
ager of accounting and price esti- . 
mating, and Ralph Schuring, 3000 WOODHILL ROAD--- CLEVELAND 4, OHIO 


plant engineer. 
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Post Scripts /ol Industry 
df continued 


Jamesbury Corp. moved in- Richard J. Mitchell was ap- 


to mew modern quarters at 45 pointed sales manager of the Ma- 
New St., Worcester, Mass. The rine and Ordnance Dept., Vickers 
new plant provides five times Incorporated, Detroit. 


more floor space than the firm 
MACHINE had, and is located in a building 
TOOL specially constructed for their 


operation. Plant personnel will be 
CONTROLS doubled, and considerable new 
| production equipment will be 
added. They also announced the 
Greater production appointment of the George T. 
and increased profits Metcalf Co. to handle a new sales 
thru 1, 2 and 3 slide promotion and advertising pro- 
control hydraulic trac- | gram. 
ers and numerical 
controls. 








Send for new 24 page 
catalogue 


Neff Engineering Co., Fort 
TRUE - TRACE Wayne, Ind., has appointed Ralph Richard J. Mitchell 
SALES CORP. Brendel as sales engineer in Vickers lac. 
charge of its new Evansville 
branch, with offices in the Ross Norman D. Ingersol has been 
Theater Bldg., 2509 Washington named field engineer for the 
Ave. Weatherhead Industrial Dis- 


El Monte 18, Calif. 





Versa A Valves 


Give MAXIMUM Capaci 4 with 
th MINIMUM oo | BURGESS-MANNING 


SNUBBERS 


Burgess-Manning Pulsation Snubbers 
ore products of 20 years of speciali- 
zation—and engineered to your spe- 
cific piping pulsation problem. They 
eliminate the cause of your trouble 
at the source with resulting improved 
equipment efficiency, increased pro- 
duction, reduced int and 
elimination of operating hazards. 








@ Versa solves the space probiem with a truly economic valve. 
@ The overall size of the Versa “A” valve is only 2” high by 1” 
in diameter, yet it has the capacity of much larger valves. 
@ Ideal for controlling cylinders, instruments and larger pilot 
valves. 

WH Available in 4e” NPT in 2-way & 3-way types with or without 
button guard, in either normally open or closed models. 

@ Simple to mount on equipment or can be furnished for panel 
mounting. 

BB Prices range from $4.00 to $6.50 each. 
For complete information write today for Folder #14S 


“ary FREE 


VBRSA noe 
Write today 


VERSA PRODUCTS COMPANY INC. free copy Bm BURGESS-MANNING COMPANY 
MBA SCHOLES STREET, BROOKLYN 6, N.Y. Cotelen #14. ' 769 East Park Avenue, Libertyville, Ilinols 


Dallas, Texas 
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tributor Div., Weatherhead 
Co., Fort Wayne. A resident of 
Marin Co., Calif., his territory 
will include northern Calif., Ne- 
vada, Utah, and Colo. The com- 
pany also announced the appoint- 
ments of Reginald C. Grimm 
and Craig H. Edwards to the 
west coast sales engineering staff 
of the Aviation Division. They 
have their headquarters in Glen- 


dale, Calif. 


The Hydraulic Division of Pan- 
tex Mfg. Corp., Pawtucket, R. I., 
has appointed Russell Associ- 
ates, Brightwaters, L. I., N. Y. 
distributor of all the company’s 
airborne hydraulic components, 


Ross Engineering, Chicago, 
Ill., has been appointed exclusive 
sales and engineering representa- 
tive in northern Illinois for Kahn 
& Co., Inc., Hartford, Conn. 


Everett S. Hoff has been ap- 
pointed manager, Summerill 
Stainless Tube Div., and E. 


CLOSED 
WIPER RING Giidbs 


Here's the ring that gets all the dirt 
. . wipes the piston rod CLEAN 
with every stroke-—leaves no tattle- 
tale streak because it has no open 
joint 
Spring -Loaded, it has 

Lhd 

Squeeze Grip SEALS 


Action,” ouT 
assuring new ring per- 
formance . automatically takes up 
the wear. Dry-Lapped at the factory, 
its wiper edge assures true cirele con- 
SQUEEZE tact Seals Out dirt and even 
ra tia liquids when certain of our rubber 
seal features are added to the metal 
ACTION portion of ring 
Be sure specify FALL Wiper 
Rings, FALL “CJ’’ Wiper Rings with 
the closed joint. Available in bronze, 





Joseph Miller was promoted to 
sales manager, Summerill Tub- 
ing Co. Div., according to Co- 
lumbia Steel & Shafting Co., 
Pittsburgh. Hoff was most recent- 
ly sales manager of the Summerill 


Tube Div. 


Denison Engineering Div., 
American Brake Shoe Co., 
Columpus, Ohio, has announced 
the appointment of William F. 
Bohannan as field research engi- 
neer. 


William F, Bohannen 
Denison Engineering Div. 
American Brake Shoe Co. 


ae 
Ee ° 


Dean J. Deakyne has been 
made sales engineer for Parker 
Appliance Co., Cleveland. He 
is assigned to the metropolitan 
New York, Conn. area. Parker 
also announced the appointment 
of James C. DuBois as sales 
engineer. DuBois will headquarter 
in Toledo, to cover a new district 
consisting of northwestern Ohio 
plus the adjoining counties in 
Mich. Persinger Supply Co., 
Williamson, W. Va. was named 
distributor of reusable hose and 
tube fittings for mining equip- 
ment hydraulic systems. Norman 
Engineering Co., Chicago is a 
new distributor for the Parker 
line of O rings and accumulators. 


Kalamazoo Div., New York 
Air Brake Co., Kalamazoo, 
Mich. has appointed Barker 
Rockford Co. as distributors in 
northern Illinois, eastern lowa and 
southern Wisconsin. Barker Rock- 
ford is located at 110 Cedar St., 
Rockford, Ill., and operates in the 
Chicago area as Mid-West Hy- 
draulics Division, 203 Madison 
St., Oak Park, IIl. 


‘ss@% miniature solenoids... 


vey epee. 


ALL SOLENOIOS 


= — Stainless steel, cast iron in sizes from 
overe y 3/16" to 13” dia. If you have a wiper 
patents issued ring problem get in touch with us. 
or patents 


pending. Ace Products Co. 
Telede {, Ohie Phone Cherry 38-6515 


SHOWN HALF SIZE 


The trademark on millions of solenoids since 1927 


SrPRinege 
LOADED 


WEST COAST ELECTRICAL MFG. CORP. 


233 W. 116TH PLACE «+ DIVISION ;;9 * LOS ANGELES 61, CALIFORNIA * Plymouth 5-1138 





You Cen Depend on ACE PRODUCTS 
—Established 1935! 
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do better at 


BENDIX PRODUCTS DIVISION 


SENIOR 
HYDRAULICS 
ENGINEER 


Opportunity immediately available in 
the Hydraulics Group in the Aircraft 
Landing Gear Department with an 
engineering organization which is a 
pioneer and leader in Aircraft and 
Automotive components. Located in a 
progressive, medium-sized communi- 
tv. Graduate work, with Bendix finan- 
cial assistance, can be done at the 
University of Notre Dame. Reason- 
able housing. No commuting 

Expanding activity in this newly 
organized section is concerned with 
anti-skids, nose wheel steering sys- 
tems. brake valves and hydraulic 
and pneumatic equipment associated 
with landing gear systems. This in- 
volves the complete design analysis 
for performance, cost, weight, stress 
and recommending changes for 
product improvement 


Engineer must have a minimum of 


five years’ experience with a degree 
in Mechanical or Engineering 
Mechanics. Hydraulics experience, 
preferably in Aircraft, concerned with 
product design experience, data 
analysis or product improvement 
desirable. 

Send a summary of your educa- 
tional and engineering background to: 


J. L. Breslin 
Technical Employment 
Bendix Products Division 
804 Bendix Drive - South Bend, Ind. 


PRODUCTS 
DIVISION 


The felaelelelcii the 


the brighter the future 


1? just makes good sense—the range of job 
opportunities is for wider ond odvancement 
opportunities greoter with a compony operat 
ing on the sound bosis of divers fied engi 
neering ond manufacturing 


THE 
MARKET PLACE 





When replying to ao box number in the 

Market Place, address your letter to Ap- 

—| Hydroulies, 812 Huron Road, Cleve- 
nd 15, Ohio. Attention: Box No. 





SALES—ENGINEERING 
REPS AVAILABLE 
EAST COAST 


Top-flight sales organization with 
30 years experience covering air- 
craft, missile, and industrial fields 
seeks product lines in fluid sys- 
tems, mechanical components and 
electromechanical accessories. 
Write to Box 1957 APPLIED HyY- 
DRAULICS. 





AN HARDWARE & FITTINGS 


Stainless, Aluminum, Brass, Steel. All 
sizes—-immediate delivery from world’s 
largest shelf stock. Buy direct from manu- 
facturer. Lower prices—quicker service. 
Send for free wall charts showing com- 
plete line of AN Fittings. 

COLLINS ENGINEERING 

CORPORATION 
9060 Washington Blvd., 
Culver City, California 





HYDRAULIC 
PROJECT 
ENGINEER 


SALARY OPEN 


B. S. in Mechanical En- 
gineering or equivalent 
and minimum of 3 
years responsible expe- 
rience in functional 
and environmental test- 


ing. 


Call or write: 
Anthony Zill 


WYLE LABORATORIES 


128 Maryland Street 
El Segundo, California 
Phone: EAstgate 2-1763 





Distributors Wanted 


Distributors wanted for patented 
Metallic Rod Wipers. The Seal 
Guard is standard equipment on 
several makes of pneumatic and 
hydraulic cylinders. We have a na- 
tional distribution program in 
progress with several exclusive 
territories open. Submit resume of 
lines carried, territory covered and 
experience in the hydraulic and 
pneumatic field. See our ad on 
page 172 of this issue. 

Mail replies to: HYDRAULIC ACCEs- 
SORIES COMPANY, 24301 Hoover 
Road, Van Dyke, (Detroit), Michi- 
gan. Attention Mr. T. W. King 
Sales Manager. 





Classified Advertising Rates: 
Cost of Position Wanted Ad is $10.00 
for the first inch, each additional line 
90 cents. Cost of all other classified 
ads is $20.00 for the first inch and 
$15.00 for each additional inch or 
fraction thereof. Rates for Display 
Ads in this section will be sent on 
request. 











Elmer Heiser has written this 
valuable cylinder handbook 
which tells about types, cush- 
ions, how to order, proper port- 
ing, correct sizing, packings, 
and efficient installation meth- 
ods. 


It’s full of application ideas. 


eccecee PRICE $5.00 seecces 











The 
Industrial Publishing 
Corporation 


812 Huron Read «+ Cleveland 15, Ohle 
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Jules Verne’s “Nautilus” 


In 1870 one of the greatest science-fiction writers 


dipped into his imagination and created a fantastic submarine for his classic 
“Twenty Thousand Leagues Under The Sea”. This unbelievable vessel wee — 
shaped like a cigar, 232 feet long, and could crujse at terrific 

the world. It was calli! t the “Nautilus”. . 


is A. 
Westinghouse 
Tradition 


85 years later, Westinghouse actually 
turned this thrilling fancy into fact. On 
January 17, 1955 a modern 
“Nautilus” cruised down Connecticut's 
Thames River into Long Island Sound 
to start her sea trials. Powered by a 
history making nuclear engine, its ex- 
ploits surpassed even the creation of 
Jules Verne’s prolific imagination. For 
the first time controlled nuclear fission 
had successfully provided the motive 
power for a vehicle or vessel. 


U.S.S. Nautilus 


PETODT ee Westinghouse is now Powered by the 
engaged in building the world’s first “S2W” Atomic Engine, 


atomic powered fleet. If your back- 
ground includes pump, valve, or ar- 


created and built by 
Westinghouse. 


rangments experience, join our atomic 


team in this historic undertaking. 


Submit your resume to: 
Mr. John D. Batey 


Westinghouse 


Dept. M-!6. P.O. Box 1047, 


Com. Pittsburgh 30, Pa. 


ELECTRIC 


Zinrat in Abtomie Power 
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a manual 


SHUT-OFF VALVE 


2 


that doesn’t leak 


* “O”" Ring seal for dead * Liquid or gas service 
tight shut-off to 3000 psi 


* 303 stainless barstock body * Design permits throttling 
e fur hed with a toggle handle and is available 
1 3/8 inch female tube size. it may be 
without removing from the line. This 
Ring seal, is not dependent on a 
yauling or scoring and assuring 


7ERO LEAKAGE 


CIRCLE SEAL PRODUCTS COMPANY, INC. 
2181 EAST FOOTHILL BLVD. + PASADENA 8, CALIF. 





@ Model No. 400 Button 
Type Blow Gun—Nickel 
Aluminum Casting with 
4" Female Pipe Thread, 
Molded to fit the hand. 


New type leakproof valve. 





Long Extension Nozzle 
included 


Model No. 400 
@ Model No. 401 Thumb Lever Blow Gun—Aluminum 


Casting with Nickel Plated Parts %” Female Pipe 
Thread. New Non-adjustable leakproof valve. Furnished 


with two Tips for “Spot” or “Fan” Air Spray. 


@ Model No. 410 Blo-Dri Gun—Adapted for Industrial 
or Automotive use. Can be controlled from a mere breath 
to a large blast. It can deliver five times the air volume 
of an ordinary blow gun. The additional air is drawn in 
through the large openings on the sides. Special Spray 
Attachment and Hose included. 


Write for Catalog today 


® 
TRU P ne 
888-92nd AVENUE 2 OAKLAND 3, CALIFORNIA 
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TECHNICAL DATA 


Normal operating pressure 1,500 Ibs. sq. in 


Maximum operating pressure 
(Blow off) . . 2,500 Ibs. sq. in 
(or to specification) 


Output complete stroke ‘825 cu. ins. 
Effective piston area 


198 Handle leverage ratio 

a Alternative fluid capacities in pints . 2? pts., 6 pts., 
139 16 pts., 24 pts., 32 pts. 
ry Larger capacities to special order. 

174, 78 Vertical or horizontal pump handle. 
33-36 


p JACKS from 1 TON to 5 TONS in 
. a variety of stroke lengths 
4 


185 Send for illustrated technical brochure Publication No,  F/223 


LIMITED 


POWER, JACKS 


VALETTA RD-ACTON-LONDON -W.3-ENGLAND 
TELEGRAMS: NEWSORBER. EALUX LONDON. ENGLAND 
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HYDRAULIC 
CONTROL MANIFOLDS 


CONTROL SYSTEMS READY FOR 
OPERATION—NO CIRCUITS TO 
PONDER OVER AT INSTALLATION 


Leading machine 
manufacturers 
use these mani- 
folds to cut costs 
and obtain per- 
manent trouble- 
free operation. 
Send your hy- 
draulic circuit 
print and sketch 
showing desired 
take-off connections. We'll prepare a 
manifold proposal — No obligation. 


ALMO TOOL COMPANY 
11470 Kaltz— Centerline, Mich. 


Colonial Broach 
Co. uses an Almo 
manifold in this 15 
ton capacity, 66” 
stroke dual-ram 


broaching machine. 
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Take a new look at that design. 

What can you save by eliminating cams, 
gears, levers or mechanical linkages? 
What can you gain? 


By replacing mechanical means of performing 
repetitive push, pull, lift or turn motions 

with Bellows “Controlled-Air-Power,” .in most 
cases you'll cut the cost of building 

the machine. In virtually all cases you'll 
improve machine performance — 

and machine appearance. 


Design with air in mind. Take advantage of 
the economics possible with Bellows 
“Controlled-Air-Power” Devices. These versatile, 
inexpensive, easily installed packaged 
pneumatic work units will perform any 
repetitive push, pull, lift or turn motion with 
speed and precision. 





READ THIS STORY— 


“The Place of the 
Bellows Air Motor in 


Original Equipment Design.” The Bellows Co. 


This new 14 page booklet will be ’ 
of help to any design engineer. AKRON 9 OHIO 
A ’ 


Write Dept. AH-957 
The Bellows Co.. Akron 9, Ohio 


In Canada: Bellows Pneumatic Devices 
Canada, Ltd., Toronto, Ontario 
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Two big reasons why your advertising should be in 


the October issue of APPLIED HYDRAULICS ... 


complete coverage of the 13th Annual National Conference 
on Industrial Hydraulics and the 1957 Prize Paper Awards 


APPLIED HYDRAULICS is the only publication covering the 
complete annual program of the National Conference on In 
dustrial Hydraulics, October 17-18, Sherman Hotel, Chicago 
Reports are given on the NCIH program, plus abstracts of NCIH 
papers. APPLIED HYDRAULICS is the only magazine in the 
fluid power field the only magazine to be distributed to the 
700 top-flight design engineers attending this conference where 
fluid power is the only subject of discussion 


More than 26,000 design engineers who read APPLIED HY- 
DRAULICS regularly will be paying particular attention to the 
October issue because it features articles which win the 3 Top 
Prize Awards in the Sth Annual Contest sponsored by APPLIED 
HYDRAULICS. Here's keen interest and retention value devel- 
oped among the important engineers who must design tomor- 
row's fluid powered equipment who can select and specify 
your hydraulic, pneumatic and electric components 


APPLIED HYDRAULICS for October is an issue you won't 
want to miss, as an advertiser or reader and one where design- 
engineer readers don’t want to miss your advertising message 


Forms close September Sth regular space rates apply 
send in your order for advertising space today! 
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